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So mucH of the literature has been de- 
voted to discussing the problems of immuni- 
zation that it might seem unnecessary to add 
yet a further contribution, but many of the 
problems remain unsolved and, as research 
continues, both into the mechanisms of im- 
munity and into the development of more 
potent antigens, further problems arise which 
demand solution. As Batson and Christie’ 
wrote, “Immunization procedure is a dy- 
namic subject in need of constant evaluation.” 

The basic requirements of any immuniza- 
tion schedule are, of course, simple and fairly 
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static; they are (1) to provide protection 
against as many infections causing mortality 
or high morbidity rates as are likely to be 
encountered and against which adequate 
specific antigens are available, (2) to pro- 
vide this protection at the time when it is 
most urgently needed, and (3) to be safe. 
The first is self-evident and the schedule 
will naturally vary in different countries; the 
second and third present the chief dynamic 
problems. Much controversy has arisen in 
connection with B.C.G. vaccination, with the 
practicability of any immunization in the 
newborn period, and, in Great Britain, with 
the risk of provocation paralysis following 
alum-containing mixed antigens. 


B.C.G. 


The B.C.G. controversy centers around 
three questions: (1) Is it safe? (2) Is it 
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effective? (3) Is it worth while? If the 
answer to all three proves to be “yes,” a 
fourth question arises, when should vaccina- 
tion be undertaken? 

It is probable that the world literature on 
B.C.G, alone is as bulky as that on immuni- 
zation in general—and has engendered more 
heat! No writer is indifferent to B.C.G.: he 
is either an ardent protagonist or an absolute 
antagonist. The trouble is that neither side 
can convince the other because their differ- 
ences are not susceptible of resolution by 
absolute scientific standards. The antagonists 
rightly demand such standards; the protago- 
nists rest on their ethics. Nevertheless the 
practical problem remains as to what a doc- 
tor shall say when parents ask his advice 
about having their children protected against 
tuberculosis. 

1. Is it safe? The answer is most cer- 
tainly “yes,” if the vaccinator knows what 
he is giving. As Wallgren* pointed out, there 
is no such thing as “the B.C.G.”: strains 
vary in different laboratories according to 


their growth media and the time and method 
of harvesting. The subsequent processing and 
the number of viable organisms the vaccine 
contains will also materially affect the re- 


sult. 

There is, however, no evidence that any 
B.C.G. vaccine has reverted since Calmette 
first pronounced it a “virus fixe” in 1927; 
the antigenic properties can certainly vary 
within wide limits and undue antigenicity 
can lead to complications, although fortu- 
nately these are of low morbidity and mostly 
subside spontaneously. Similarly, weakly 
antigenic vaccines will produce poor re- 
sponses and their protective effect is likely to 
be short lived. 

2. Is it effective? This is perhaps the 
crucial controversial question. Let it be said 
at the outset that even the most ardent pro- 
tagonist accepts the facts that B.C.G. is only 
one (but a most important) measure in pro- 
tecting against tuberculosis and that it does 
not afford immunity against infection, but 
increases resistance in a most remarkable 
way. Most pediatricians who have used it 
to any extent in the protection of infants, 
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and have watched these infants grow up, 
often in homes where there are contact pa- 
tients, and have compared the mortality and 
morbidity from tuberculosis in these vac- 
cinated subjects with those in unvaccinated 
infants and children, will certainly speak in 
its favor and will be unwilling, on ethical 
grounds, deliberately to withhold vaccina- 
tion from infants and young children known 
to be exposed to infection. The antagonists" 
protest that there is no “evidence” that vac- 
cination affords any greater protection than 
careful hygienic measures, and demand sci- 
entific proof. They are, of course, in a strong 
position, for the only evidence provided by 
B.C.G. is Mantoux conversion—and who 
can pronounce “scientifically” on the rela- 
tionship, if any, between sensitivity and re- 
sistance? The substance of the accumulated 
clinical proof is sufficient to satisfy the pro- 
tagonists but, understandably, will not con- 
vince their adversaries. 

3. Is it worth while? In answering this 
question one must necessarily assume the 
role of protagonist, otherwise there is no 
question of answer. If there is any reason to 
suppose that an infant may be exposed to 
infection, vaccination is more than worth 
while: it becomes almost a bounden duty. It 
remains to determine the likelihood of risk, 
and this varies from one community to an- 
other. In Great Britain the present position 
is that the age incidence of tuberculosis has 
changed considerably and the risk of infec- 
tion in infancy and early childhood comes 
from undiagnosed, and therefore usually un- 
suspected, sources from among the elderly; 
this makes it more difficult to ensure that 
exposure of any infant may not occur. 
Furthermore, although the mortality has 
dropped remarkably, the incidence of notifi- 
cations shows a much less steep decline and 
the incidence of infection as yet undiag- 
nosed in the older age group is, of course, 
the unknown hazard. 

Perhaps more germane to the issue is the 
altered significance of tuberculosis qua mor- 
tality, since the introduction of isoniazid. 
The severe, and formerly almost uniformly 
fatal, progressive primary infections leading 


ll 
2 


Volume 56 Number 3 


to miliary and meningeal spread are no 
longer lethal. Is it not preferable to allow a 
child to have his infection, recover after 
treatment, and have a high and long-lasting 
resistance thereafter rather than to trust in 
the modified resistance afforded by such an 
attenuated vaccine as B.C.G.? Unfortu- 
nately it is impossible to predict the fate of 
the organisms in any naturally acquired tu- 
berculous infection and, despite seemingly 
complete cure, the disease may flare up 
again—even after many years—when the 
natural resistance is lowered as a result of 
debility or some acute or chronic infection. 
It seems clear that it is impossible to be 
certain that every focus has been completely 
eradicated in any infected child and the 
threat of endogenous reactivation persists, 
even if it be remote in the majority. In the 
circumstances B.C.G. may be regarded as 
preferable. 

Having suggested that the three questions 
posed initially may all be answered affirma- 
tively, the fourth arises. When should B.C.G. 
be given? Ideally it should be given in the 
newborn period, thereby offering maximal 
protection during the early months of life, 
which are admittedly the most dangerous for 
infants exposed to infection. At this time the 
infant is most readily accessible and no pre- 
liminary skin test is necessary. It may, of 
course, be given at any age, but if it is 
to be of real practical value in general 
it should be given before the onset of pu- 
berty, particularly in girls, because of the 
extra hazard of tuberculosis at this age pe- 
riod. 

Intradermal injection in a newborn infant 
is by no means easy and this fact alone is a 
sufficient drawback to routine vaccination. 
When a standardized freeze-dried vaccine 
paste and standard technique for a multiple 
puncture technique are available this draw- 
back will cease to exist. Our present studies 
on these lines suggest that both will be avail- 
able in the near future. The decision to 
vaccinate or not will then doubtless depend 
on the local circumstances, particularly on 
the incidence of tuberculous infection in the 


population. 
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IMMUNIZATION IN 
THE NEWBORN 


Many people regard newborn infants as 
being immunologically immature and there- 
fore postpone any active immunization pro- 
cedures until some weeks, or even months, 
after birth. Others stress the inhibiting (or 
interfering) effect of placentally transmitted 
antibodies and postpone immunization for 
this reason. It is true that interference occurs, 
but that does not necessarily imply that active 
antigenic stimuli applied during the exist- 
ence of such interference are without effect 
in all cases. The effect may indeed be 
masked—-and unmasked by a clearly evident 
booster response to a later injection of the 
antigen, showing that sensitization at least 
had taken place and would have stood the 
infant in good stead if infection had oc- 
curred. This aspect is being studied further. 

Are newborn infants immunologically im- 
mature? They are, quite naturally, less ma- 
ture than at 6 months of age, as is the whole 
infant, but that does not necessarily mean that 
they are incapable of responding to antigenic 
stimulation. Despite the findings of Bridges' 
that plasma cells do not appear before the 
end of the first month of life and that, in 
the infant they studied, antibodies were not 
apparent till the tenth week, it may well be 
that stronger stimuli will awaken response. 
Certainly, good responses have followed pri- 
mary courses of immunization, with potent 
antigens, when the first injections have been 
given during the first month of life. Diph- 
theria and tetanus toxoids are most effective, 
the response being better to tetanus, not only 
because of its high potency, but also because 
there is seldom the degree of interference 
which is found with diphtheria. In infanis 
of Schick-positive mothers, the response to 
diphtheria toxoid is indeed comparable with 
that to tetanus toxoid. 

There is, however, no urgency about diph- 
theria or tetanus protection; these could well 
be left until much later. But there is urgency 
about pertussis, for, like tuberculosis, it is 
most fatal in the first 6 months of life. Even 
if immunization is begun during the first 
week of life it may well be 3 months before 
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Fig. 1. A, B, and C. 
Response of 31 mothers 
to antenatal immuniza- 
tion with poliomyelitis 
vaccine. 
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the infant acquires any worth-while degree 
of protection. Some years ago, in order to 
overcome this handicap, Cohen and Sca- 
dron® recommended antenatal immunization 
of the mothers—a matter which stresses the 
close liaison between pediatrics and obstet- 
rics—and a similar procedure would be the 
only effective way of affording protection 
against tetanus neonatorum. The disadvan- 
tages of antenatal immunization are related 
to the inhibiting effect of the deliberately 
raised level of placentally transmitted anti- 
bodies. This makes active immunization 
more difficult and there may be risks in in- 
creasing the dose of pertussis vaccine which 
might be used in an endeavor to overcome 
the inhibition; it also renders the infant sus- 
ceptible to infection during the period be- 
tween the waning of the passive protection 
to noninhibitory levels and the achievement 
of active protection. Antenatal pertussis im- 
munization is therefore not generally to be 
recommended; we must aim at as early ac- 
tive protection of the infant as possible, and 
preferably start during the first month of 
life. 

With the many procedures required, com- 
bined prophylactic immunizing agents are 
essential if a reasonable proportion of the 
childhood population is to be protected. 


PERTUSSIS 
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With each added injection the percentage of 
children completing their schedules dimin- 
ishes. For this reason a triple antigen is rec- 
ommended, D.T.P., starting during the first 
month and being completed by 3 months (3 
injections). B.C.G. can be given at the same 
time as the first “triple” if desired, provided 
different sites are used, but, if complications 
are to be avoided, no injection should be 
given into the B.C.G. arm for a period of 6 
months. 

Combining pertussis vaccine with diph- 
theria and tetanus toxoids in balanced pro- 
portions enhances their immunizing poten- 
cies, especially for the diphtheria component. 
To enhance the pertussis component, how- 
ever, addition of an adjuvant such as alumi- 
num hydroxide or phosphate is necessary. 
This at once raises, in Great Britain, the 
problem of provoked paralysis. One possible 
method of overcoming this would be to en- 
sure high levels of poliomyelitis neutralizing 
antibodies in infancy by giving the mothers 
three doses of poliomyelitis vaccine during 
pregnancy and thereafter giving the infants 
an alum-containing triple antigen under this 
cover, with the realization at the same time 
that this might delay the time of active 
poliomyelitis immunization. Such an investi- 
gation has just been completed. 


DIPHTHERIA TETANUS 
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Thirty-six pregnant women from the ante- 
natal clinic were immunized with three doses 
of poliomyelitis vaccine, the first dose being 
given at the time of their initial attendance 
(usually about the thirteenth week of preg- 
nancy), the second a month later, and the 
third at the thirty-second week. Blood was 
taken for poliomyelitis neutralizing anti- 
bodies before the first and third injections 
and post partum. The resulting titers are 
shown in Fig. 1, A, B, and C. 

These 36 patients finally achieved 31 in- 
fants; there were 4 miscarriages and the cal- 
culated date for one woman was so incorrect 
that she produced her infant before she had 
had her third injection. Specimens of cord 
blood were taken from the 31 infants; their 
titers, together with those in samples of blood 
taken 6 weeks after an alum-containing 
1).T.P. vaccine was given at 1, 5, and 9 weeks 
(1 ml. on each occasion) , are shown in Fig. 2. 

It is clear that the antenatal poliomyelitis 
immunization succeeded in endowing the in- 
fants with very high levels of neutralizing 
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antibodies, which may be presumed protec- 
tive, and that the response to the tetanus 
component was splendid. With regard to 
diphtheria the levels were remarkably good 
in all the infants whose cord blood titers 
were < 0.05 units, but the expected inhibi- 
tion occurred in those whose levels were 
> 0.5. As more than three fourths of the 
infants were able to respond, and those who 
did not may well have had an adequate 
sensitizing dose and will produce good levels 
after their first booster dose, these results 
may also be considered encouraging. 

It was appreciated that the pertussis ag- 
glutinin levels would be the crucial point 
and, although the levels attained were not 
great, it is satisfactory to be able to record 
that in only 3 of the 31 infants was no re- 
sponse shown. The others may well be pro- 
tected, and this protection can rapidly be 
enhanced by the immediate booster dose of 
saline-suspended vaccine which is recom- 
mended after any known contact. It is prob- 
able that the levels would have been higher 
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Fig. 3. A, B, and C. Response of 45 infants to 2 and 3 doses of 2 ml. of poliomyelitis vaccine 
given at 1, 5, and 9 weeks of age; serum samples taken from umbilical cord and 2 weeks 
after second and third injections. Open circles denote titers after the third injection, solid 
dots those after two injections. (From the British Medical Journal.) 
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if the initial dose had been delayed till the 
age of | month, but if further experience 
shows that clinical protection follows the 
above schedule it is to be preferred. 

There were no untoward reactions of any 
sort in any of these infants. Three of them 
were also given B.C.G. vaccine during the 
first week of life—the B.C.G. being injected 
intradermally into the right arm and the 
triple antigen intramuscularly in the buttock. 
All three produced normal Mantoux conver- 
sion and good levels of response to the triple 
antigen. 

Apart from the antenatal immunization, 
this investigation was a small-scale repetition 
of the trial undertaken by Di Sant Agnese* 
and the results were similar, but we are more 
optimistic about the pertussis protection af- 
forded and would consider that delaying the 
triple antigen till 3 months of age, as he sug- 
gested, was a confession of inadequacy of 


the schedule. 


INFANTS WITH 
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The principle of—indeed the necessity for 
combined prophylaxis raised the problems 
of a quadruple antigen—poliomyelitis com- 
bined with D.T.P. How would this fit in the 
schedule? Remembering that pertussis pro- 
tection has the first priority and must be be- 
gun as early as possible, yet not at the ex- 
pense of inadequate protection against the 
other infections, we undertook to determine 
the earliest age at which the response to 
poliomyelitis vaccine provided good levels of 
neutralizing antibodies. In a series of trials 
we" * found (Fig. 3, A, B, and C) that im- 
munization in the newborn period, even with 
double dosage and three injections, is quite 
impracticable, partly because of the poor 
antigenic type I component but chiefly be- 
cause of inhibition by placentally transmitted 
antibodies. Starting at 4 months of age, par- 
ticularly with a three-dose primary course, 
the results’ were more satisfactory (Figs. 
4, A, B, and C, 5, and Table I) and by the 
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Fig. 4. A, B, and C. Response of 29 infants with maternal antibody to 2 and 3 doses of 1 ml. 
of poliomyelitis vaccine given at 4, 5, and 6 months of age. (From the British Medical 
Journal.) 
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GMT695 


Fig. 5. Response of 24 infants in the 
same age group without maternal 
antibody. (From the British Medical 
Journal.) 
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age of 6 and 9 months were excellent (Fig. 
6. It is interesting to note in Fig. 6 that 
the type I antibody levels were better in the 
6-month-old infants than in the 9-month- 
old infants. This was probably due to the 
antigenic superiority of the type I com- 
ponent of the vaccine used in this group, 
and it stresses the importance of antigenicity. 

These findings suggest that, in Great 
Britain, it is unlikely that combined polio- 
D.T.P. would give rise to protective levels 
against poliomyelitis if begun before 6 
months of age, by which time, to be worth 
while, pertussis immunization ought to have 
been completed. 

Unless and until it is proved that such a 
mixed antigen can, if given at 1, 2, and 3 
months of age, at least sensitize the infant 
so that he yields a booster poliomyelitis anti- 
body response to all three types after a 
fourth injection later, it seems wiser to give 
the triple antigen as already recommended 
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and give the poliomyelitis vaccine separately 
in the second half of the first year, despite 
the increased number of injections required. 

The final problem concerns the safety of 
all these prophylactic procedures. Pertussis 
vaccine, alas, raises most difficulties, though 
smallpox vaccination is a good second. 
Briefly, because pertussis vaccine may cause 
convulsions, encephalopathy, or provoked 
paralysis it must be treated with special re- 
spect. It is true that these sequelae are rare, 
but that makes them no easier to bear. 
either for the unfortunate infants who are 
affected or for their parents. The adminis- 
tration of an antihistaminic may prove of 
value in preventing convulsions and a dimi- 
nution in the amount of aluminum hydrox- 
ide may lessen the risk of paralysis without 
loss of antigenic enhancement. 

To minimize the risks of smallpox vacci- 
nation, particularly encephalitis and gener- 
alized vaccinia, primary vaccination should 
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Table I. Comparison of responses of infants (with and without inhibitory levels in 
cord blood) immunizated at 4 months of age, to two and three doses of polio- 


myelitis vaccine (1 ml.) 


No. of 


Proportion (and %) responding to virus: 


16-week-old infants doses 


Type 1 | Type 2 | Type 3 


With NO maternal antibody* 


With maternal antibody* 


Total 


7/22 (32%) 21/21 (100%) 21/26 (81%) 
20/24 (83%) 
3/27 (11%) 11/28 (39%) 12/23 (52%) 
9/25 (36%) 18/29 (62%) 


10/49 (20%) 32/49 (65%) 33/49 (67%) 
29/49 (59%) 47/48 (98%) 47/49 (96%) 


19/19 (100%) 27/27 (100%) 


20/22 (91%) 


*In infant’s cord blood. 


be undertaken between 2 and 4 years of age 
and revaccination between 8 and 10 years. 
Figures in Great Britain show that the in- 
cidence of these complications is minimal 
between 2 and 4 years, and not during the 
first year, as has generally been thought. 
The reason for recommending revaccination 
at 8 to 10 years is because the risk of en- 
cephalitis arises again if a person has re- 
ceived no booster from infancy until early 
adult life, for he may have lost all immunity 
and react just as in primary vaccination. 

The status of steroid therapy in encepha- 
lomyelitis following either pertussis or small- 
pox vaccination is not yet completely de- 
fined, but is certainly promising. 
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Stress has been laid on immunization pro- 
cedures in infancy because this is the vital 
period and the one presenting most prob- 
lems. Happily, there is more general agree- 
ment about booster doses in childhood and 
there are far fewer problems. 


We are indebted to our obstetric colleagues for 
their cooperation; to Dr. R. F. Jennison and the 
nursing and laboratory staffs at St. Mary's Hos- 
pital, Manchester; to Miss R. Yetts and Miss H. 
Grutzner at the Medical Research Council Labo- 
ratories, Hampstead, London, for their assistance, 
and to the National Fund for Poliomyelitis Re- 
search for a grant to the Department of Child 
Health, Manchester University. 
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Fig. 6. Response of two groups of infants, one immunized at 6 months of age with Vaccine 
A (1 ml.) and the other at 9 months with Vaccine B (1 ml.) with two and three doses of 
vaccine. Open circles denote titers after the third injection, solid dots those after two injec- 
tions. (From the British Medical Journal.) 
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Clinical and hematological manifestations 
of hemoglobin CS disease in children 


Arliss H. Tuttle, M.D.,* and Bernd Koch, M.D.** 


MEMPHIS, TENN. 


Du the past decade many genetically 
determined variants of human hemoglobin 
have been discovered, and the relation of in- 
herited abnormalities in hemoglobin synthesis 
to clinical disease has become of increasing 
interest and importance in many disci- 
plines of medicine. The most frequently 
encountered abnormal hemoglobins in this 
country are Hgb. S and Hgb. C which are 
found principally in members of the Negro 
race. The gene responsible for Hgb. S syn- 
thesis occurs in approximately 9 per cent of 
American Negroes and the one responsible 
for Hgb. C synthesis is present in approxi- 
mately 3 per cent of our Negro population.’ 
These abnormal genes may be inherited in 
heterozygous combination with the gene for 
normal adult hemoglobin, Hgb. A, resulting 
in the combination Hgb. AS (sickle cell 
trait) or Hgb. AC (hemoglobin C trait), 
in the homozygous combinations Hgb. SS 
(sickle cell anemia) or Hgb. CC (hemo- 
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globin C disease), or in the doubly abnormal 
heterozygous combination Hgb. CS. In addi- 
tion, Hgb. S has been found in combination 
with other types of hemoglobin.* * The rela- 
tive frequency of the combinations of Hgb. 
A, S, and C, are, in order of decreasing fre- 
quency, AA, AS, AC, SS, CS, and CC." 

Individuals with Hgb. CS disease are of 
considerable interest because of the marked 
variability in hematological and_ clinical 
manifestations of this double abnormality in 
hemoglobin synthesis. This report deals with 
the results of our observations on a series of 
such individuals. 


CASE MATERIAL 


The subjects of this study were 18 Negro 
children with Hgb. CS disease representing 
14 families. In each of 4 families, 2 children 
were found to have Hgb. CS disease. The 
patients’ ages ranged from 9 months to 15% 
years at the time of our last observation. 
Most of the patients had been followed for 
a number of years in our hospital and out- 
patient clinic. It was possible to study most 
of the immediate relatives (parents and sib- 
lings) in 9 of the families. 


METHODS 


Hemoglobin C and S were identified by 
paper electrophoresis using Veronal buffer 
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Table I. Clinical findings 


March 1960 


Painful crises 


| Age at | | 
onset | Musculo- 
Patient | Age (years) (years) | skeletal Abdominal | Hepatomegaly Splenomegal) 
AF 5 5/12 2 + ++ + + 
B7 4 3 + 0 + + 
B9 1 6/12 0 0 
C3 12 6 + + 0 ++++ 
C4 9 6/12 4 +444 +444 ++ ++ 
DIO 12 2 ++ + 
E3 10 3 + 0 + 0 
E4 9 4 +++ +++ 0 0 
F3 15 6/12 - 0 0 0 0 
F4 13 9 +++ 0 ++ 0 
G4 11 3 +++ + ++ ++ 
H3 11 6/12 1% +++ + ++ ++ 
18 8 1% ++ ++ 0 . 
js 9/12 - 0 0 + + 
Kl 7 4/12 6 ++ ++ 0 0 
LI 18 5 +++ +++ 0 0 
Mi 2 10/12 2 +++ ++ + > 
Nl 2 - 0 0 + + 


at pH 8.6, 0.05 ionic strength, in a Spinco 
Model R cell.* The relative concentration of 
the 2 pigments was determined by scanning 
the paper strips in an Analytrol.* The pres- 
ence of Hgb. S was confirmed by application 
of the sodium dithionite method of demon- 
strating sickling of erythrocytes.° The con- 
centration of Hgb. F (alkali resistant hemo- 
globin) was determined by the method of 
Singer and associates.“ Erythrocyte count 
and packed-cell volume were determined by 
standard methods. Hemoglobin concentra- 
tion was measured spectrophotometrically by 
the oxyhemoglobin method’ and more re- 
cently by the cyanmethemoglobin method.“ 
Mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), and mean 
corpuscular hemoglobin concentration 
(MCHC) were calculated from the results 
of these determinations. Reticulocyte per- 
centages were determined by examination of 
slides stained with brilliant cresyl blue. Eval- 
uation of erythrocyte morphology was based 
upon examination of blood smears dyed 
with Wright's stain. Radiologic examinations 
of the chest and of bones of the extremities, 
skull, pelvis, and lumbar vertebrae were car- 
ried out in all patients with Hgb. CS dis- 


ease. 


OBSERVATIONS AND DISCUSSION 


1. Distribution of hemoglobin. The dis- 
tribution of hemoglobin A, C, and § in 9 
of the 14 families is shown in Fig. 1. (Fami- 
lies are designated alphabetically and mem- 
bers of each family numerically.) It was 
possible to determine the hemoglobin type 
in 29 of the 33 children born to parents 
known to have Hgb. AC and Hgb. AS, re- 
spectively. Mating of an individual with 
Hgb. AS with one who has Hgb. AC may 
result in 1 of 4 possible hemoglobin com- 
binations in the offspring, AA, AS, AC, or 
CS, with an anticipated frequency ratio of 
1:1:1:1.° The number of children with each 
of the 4 possible hemoglobin combinations 
are 6 AA, 6 AS, 4 AC, and 13 CS, or a 
ratio of 1.5:1.5:1.0:3.25. Although this sug- 
gests an unusual incidence of the combina- 
tion Hgb. C plus Hgb. S, this finding is statis- 
tically not significant (.05<P<.10). 

2. Clinical findings (Table I). 

Incidence and nature of crises. In gen- 
eral, painful crises in patients with Hgb. CS 
disease occur less often and are less severe 
than in patients with Hgb. SS disease, al- 
though this is not consistent. Some of the 
patients in this series had crises frequently 
which were often severe enough to require 
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Normal 
Normal 
Normal 
Normal 
Normal 
Normal 


Vertebrae 
Vertebrae, ribs 


hospitalization for symptomatic treatment. 
Crises were preceded by infection in many 
instances, usually a mild respiratory infec- 
tion. Musculoskeletal pain was most fre- 
quently localized to the areas of the knees, 
ankles, elbows, and wrists. In some cases, 
multiple areas were involved simultaneously. 
In others there was progressive involvement 
suggestive of the migratory arthralgia of 
rheumatic fever. Complaints of backache 
and pain in the neck and shoulders were 
not infrequent. The involved areas were 
usually swollen with increased local temper- 
ature. Pain during motion and tenderness of 
muscles in the area were prominent. In some 
cases, the pain involved muscle groups not 
in the immediate area of a joint. Crises were 
associated with malaise, irritability, eleva- 
tion of temperature, and other subjective 
symptoms of an acute infection, although 
definitive evidence of infection was usually 
lacking. 

Abdominal crises occurred less frequently 
than musculoskeletal crises. Abdominal pain, 
tenderness, distention, and vomiting were 
the usual manifestations and were occa- 
sionally severe enough to suggest the pos- 
sibility of a condition requiring surgical 
treatment. A history of crises was not elicited 


in patients B9, F3, J5, and N1. This is prob- 
ably explained in the cases of B9, J5, and 
N1 by the relative youth of the patients (142 
years, 9 months, and 2 years, respectively), 
while F3 has been asymptomatic throughout 
15% years of life. In some exceptional cases, 
individuals with Hgb. CS disease have lived 
into late adulthood without ever having had 
symptoms suggestive of this condition.*’ ™ 

Involvement of liver and spleen. There 
was significant enlargement of the liver in 
11 patients and enlargement of the spleen in 
13 patients. Enlargement of the liver was 
persistent with little change in size during 
the period of observation. In contrast, there 
was considerable variation in the size of the 
spleen. In patients with only slight enlarge- 
ment of the spleen during asymptomatic 
periods, splenomegaly usually became more 
pronounced during crises, especially abdom- 
inal crises with left flank or left upper ab- 
dominal pain. Transient splenomegaly was 
associated with evidence of an increase in 
the rate of hemolysis in some of the cases. 
Chernoff’? and others'® '* have emphasized 
the frequent association of hemolytic crises 
with transient splenomegaly. Chernoff’s ex- 
periments, however, indicate that the spleen 
“does not appear to have a critical role in 
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Fig. 1. Distribution of hemoglobin A, S, and C in the families studied. Square equals male, 
circle, female; cross in square, dead; and diamond, abortion. 


the hemolysis occurring in this disease.”** 
In contrast to patients with Hgb. SS dis- 
ease in whom the spleen usually becomes 
small and fibrotic relatively early in life, 
Hgb. CS patients frequently have progres- 
sive or persistent splenomegaly into adult 
life: In 4 patients older than 9 years 
of age (C3, C4, G4, and H3) splenomegaly 
was more prominent than in younger pa- 
tients. Splenomegaly was first detected in 
patient C3 at the age of 11 years. She had 
been examined occasionally in the out-pa- 


tient clinic between the ages of 3 and 10 
years because of minor illnesses. At autopsy, 
following her rather sudden death at the age 
of 12 years, the spleen was markedly en- 
larged (weight, 680 grams). Microscopic ex- 
amination revealed almost complete oblitera- 
tion of normal architecture. The only 
preserved areas were small and were imme- 
diately adjacent to trabeculae. There were 
large areas of infarction with only shadows 
of the pre-existing cells. These areas were 
bloodless, were infiltrated with neutrophils, 
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and were surrounded by large areas com- 
pletely occupied by densely packed sickled 
erythrocytes. There was a suggestion that 
the bloodless areas corresponded to pre-exist- 
ing lymphoid follicles and that the hemor- 
rhagic areas were in the pulp of the spleen. 
Other significant postmortem findings are 
included in the following discussion. Infarc- 
tion of the spleen in Hgb. CS disease has 
been reported previously.*®: 

The 2 oldest patients in this series, L1 and 
F3, were exceptions to the usual persistence 
of splenomegaly. Patient L1 did not have a 
palpable spleen at the time he was last ex- 
amined at the age of 18 years although 
splenomegaly had been present between the 
ages of 8 and 11 years. The frequent epi- 
sodes of abdominal crisis which this patient 
has had suggests that repeated infarction of 
the spleen and fibrosis may have occurred. 
This would not be a likely explanation of the 
absence of splenomegaly in F3 at the age 
of 15% years, however, because of this pa- 
tient’s very mild clinical course. 

Cardiac findings. Cardiac murmurs were 
detected at some time during the period of 
observation in 9 of the patients, as shown 
in Table I. The murmurs were systolic, were 
located near the base of the heart, and 
varied in intensity from time to time. In 3 
patients with murmurs there was slight car- 
diac enlargement as determined roentgeno- 
graphically; in 4 patients cardiac enlarge- 
ment was present in the absence of murmurs. 
Electrocardiograms obtained on F4, G4, H3, 
and K1 were normal. Hook and Cooper" 
found murmurs in 35 per cent of their pa- 
tients with Hgb. CS disease, although car- 
diac enlargement was uncommon. There 
was no electrocardiographic abnormality in 
4 of their patients. 

Bone changes. There was no radiological 
evidence of bone disease in the majority of 
the patients in contrast to the relative fre- 
quency of osseous changes in Hgb. SS dis- 
ease.’* 1° In 3 patients there was slight prom- 
inence of the diploe of the skull. Coarsen- 
ing of the bony architecture and flattening 
of the lumbar vertebrae were found in 2 
patients and coarsening of the architecture 
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of bones of the extremities was found in 3 
patients. In addition Patient E4 had unilat- 
eral cortical thickening of the femur and 
upper tibia suggestive of thrombotic phe- 
nomenon. 

Patients C4 and C3 (siblings) exhibited 
multiple exostoses involving the distal femora 
and proximal tibiae. This is believed to rep- 
resent hereditary exostoses and is probably 
unrelated to the presence of abnormal hemo- 
globin. 

Aseptic necrosis of the femoral head oc- 
curred in patients H3 and L1 and was bilat- 
eral in the second patient. 

Extensive osteomyelitis involving multiple 
sites of both humeri, radii, and ulnae oc- 
curred in patient A4. The bacterial etiology 
was not proved by numerous blood cultures, 
but because of the similarity in the clinical 
course and radiological features to other 
proved cases of osteomyelitis due to organ- 
isms of the Salmonella group,*”: *' this is be- 
lieved to have been the organism responsible 
for the infection. 

Bone changes similar to those described 
above and an unusual susceptibility to osteo- 
myelitis have been described in previously re- 
ported cases of Hgb. CS disease’® ** ** *8 
and in Hgb. SS disease.** ** 

Body habitus. The majority of the patients 
were within the limits of normal height and 
weight for their age and sex. Four of the 
patients were somewhat asthenic, resembling 
the well-known appearance of patients with 
Hgb. SS disease. Two patients were some- 
what shorter than normal. There were no 
distinguishing physical characteristics com- 
mon to all the patients. 

Miscellaneous observations. Both func- 
tional and structural abnormalities of the 
kidney have been described in patients with 
Hgb. CS disease.’ ** ** *° Patient H3 was 
found to have significant increments in glo- 
merular filtration rate, effective renal plasma 
flow, and effective renal blood flow similar to 
our findings in children with homozygous 
Hgb. S disease.** Renal function studies in 
this patient were conducted prior to the rou- 
tine application of electrophoresis in the dif- 
ferentiation of hemoglobin and the case was 
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classified as sickle cell anemia in our orig- 
nal report (case “M.M.”).*° Keitel*® found 
mpairment of urine concentrating ability in 
one patient with Hgb. CS disease, similar to 
the findings in patients with Hgb. SS disease 
ind Hgb. AS disease. Gross hematuria has 
»een described with relative frequency in 
Hgb. CS disease’ ** ** ** and is thought to 
result from the same pathological mech- 
inisms producing hematuria in many cases 
of Hgb. SS and Hgb. AS disease, i.e., intra- 
vascular sickling resulting in stasis, hypoxia, 
and necrosis of small superficial blood vessels 
in the renal papillae. None of the patients 
in this series gave a history of having had 
gross hematuria and none were found to 
have microscopic hematuria during tHe pe- 
riod of our observation. Postmortem exam- 
ination of the kidneys of C3 revealed no sig- 
nificant structural changes although there 
was congestion of the glomerular capillaries 
with sickled cells. The vasa recta were en- 
gorged with erythrocytes, the majority of 
which were not sickled. 

Intracranial hemorrhage and_ thrombosis 
may result in varying degrees of damage to 
the central nervous system in Hgb. CS dis- 
27 None of our patients had a his- 
tory suggesting an acute cerebral vascular 
lesion and they were neurologically normal. 
It is quite possible that the application of 
more precise methods of determining cere- 
bral dysfunction, such as electroencephalog- 
raphy, might detect abnormalities not clin- 
ically evident. This was the case in the series 
of cases of sickle cell anemia reported by 
Hill and Davis.** 

Ocular changes which have been reported 
in Hgb. CS disease include tortuosity of ves- 
sels of the fundi, vitreous hemorrhage, and 
preretinal hemorrhage.’ ** *° Ophthal- 
moscopic examination was performed in 7 
patients in this series. Tortuosity of the fun- 
dal vessels was present in 2 patients. 

Recurrent epistaxis may occur in Hgb. CS 
disease as a result of the same mechanism 
responsible for hematuria.** This compli- 
cation occurred in only 1 of the patients 
studied (K1) and was of sufficient severity 
to require numerous visits to the outpatient 
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clinic and one period of hospitalization for 
control of the hemorrhage. 

Respiratory infections seemed to be un- 
usually frequent in these children. Nine in 
the series have been subject to repeated up- 
per respiratory infections and, of these, 6 
have had bronchopneumonia or lobar pneu- 
monia as determined by radiological exam- 
ination. As stated above, musculoskeletal or 
abdominal crises were usually preceded by 
respiratory infection. The terminal event in 
patient C3 is thought to have been wide- 
spread pulmonary infarction, since at post- 
mortem examination approximately 90 per 
cent of the lung parenchyma was dark and 
noncrepitant. Microscopically, most of the 
pulmonary arteries were engorged with 
masses of erythrocytes. Bone marrow emboli 
(necrotic marrow fragments, bone spicules, 
fat) were found in widespread areas, includ- 
ing the lungs, in a fatal case of Hgb. CS dis- 
ease studied by Shelley and Curtis,*’ and in 
a probable case studied by Evans and 
Symmes.** Although we have no evidence 
that the pulmonary or other visceral changes 
in our patient were due to bone marrow 
emboli, this possibility should be kept in 
mind in such cases. 

C-reactive protein was significantly ele- 
vated in 4 patients during painful crises and 
was absent in the serum of the same patients 
during asymptomatic periods. We have 
found serum levels of C-reactive protein to 
be significantly elevated in practically all 
cases of Hgb. SS disease during crisis.** 

3. Hematologic findings. Hematologic find- 
ings in this series of patients are summarized 
in Table II. Anemia in Hgb. CS disease is 
the result of an accelerated rate of erythro- 


cyte destruction secondary to the presence of 


abnormal hemoglobins. Other abnormalities 
of the erythrocyte in Hgb. SS disease** have 
not been reported in Hgb. CS disease. De- 
creased survival of erythrocytes containing 
Hgb. C plus Hgb. S has been demon- 
strated.’ °° Variation in the degree of 
anemia is the result of fluctuation in the 
rate of hemolysis’* ** as well as in the ex- 
tent to which the bone marrow is able to 
compensate by increasing the rate of eryth- 
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rogenesis. Erythroid hyperplasia of the bone 
marrow is a common finding in this condi- 
tion’* ** and may be adequate to maintain 
normal levels of circulating hemoglobin. 
Transient hypoplasia or aplasia of erythro- 
genesis, analogous to the aplastic crises in 
other varieties of hemolytic disease,***° or a 
sudden increase in the rate of hemolysis may 
result in a precipitous fall in hemoglobin 
concentration. Both aplastic crises and he- 
molytic crises have been reported in patients 
with Hgb. CS disease.**""* 

Although the average hemoglobin level of 
10.3 Gm. per cent in our patients does not 
represent a severe anemia, there is consider- 
able variation in the degree of anemia among 
the different patients and in individual pa- 
tients from time to time. 

Relatively severe anemia (hemoglobin 7.0 
Gm. per cent or less) was detected at some 
time during the period of observation in 8 
of the patients in this series. In patients B7, 
D10, G4, and H3 the lowest hemoglobin 
levels were encountered during crises with 
musculoskeletal and/or abdominal pain. In 
each of these patients except D10, the spleen 
was quite large at the time of the crisis. 
Nucleated erythrocytes and _ reticulocytes 
were significantly but transiently elevated in 
the peripheral blood. It is not possible to 
state whether these patients had hemolytic 
crises with transient marked increase in 
erythrogenesis or whether they were in the 
recovery phase of aplastic crises. In either 
instance, reticulocytes may be present in the 
peripheral circulation in large numbers. 

The severe anemia in patient C3 was de- 
tected immediately before her death. It is 
believed that the widespread pulmonary and 
splenic infarction and hemorrhage described 
above were factors which contributed to the 
anemia. 

Severe anemia occurred in I8 and N1 at 
the ages of 20 and 10 months, respectively, 
and moderately severe anemia in B9 at the 
age of 12 months. In each case, erythrocytes 
were markedly hypochromic and microcytic, 
and the history indicated that the diet 
had consisted almost entirely of milk. Fol- 
lowing therapeutic administration of iron 
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and institution of a proper diet, the anemia 
became less severe. It is interesting that mi- 
crocytosis and hypochromia of erythrocytes 
of B9 has persisted. This patient’s father, B3. 
and her 2 siblings, B7 and B8, have micro- 
cytosis (MCV 70, 72, and 60 c.n, respec- 
tively), whereas her mother, B2, and her 
mother’s 3 children by another husband, B4, 
B5, and B6, have normal mean corpuscular 
volumes ranging from 85 to 91 c.u. Although 
microcytosis is frequently a feature of Hgb. 
CS disease in this series, as well as in cases re- 
ported elsewhere,” it is not common 
in Hgb. AS disease, but was nevertheless 
present in the patient’s father and her male 
sibling, each of whom had Hgb. AS. This 
introduces the possibility that hereditary 
microcytosis, such as a variant of thalas- 
semia, may have been transmitted by the 
patient’s father to her and to her two sib- 
lings. Coexistence of Hgb. S and thalassemia 
usually results in significant anemia, prom- 
inence of target cells, increase in Hgb. F 
concentration, and predominance of Hgb. S 
over Hgb. A‘ none of which were present in 
the patient’s father and brother with Hgb. 
AS disease. If the microcytosis in certain 
members of this family is hereditary it is be- 
lieved to be a non-thalassemia variety®’ or a 
“noninteracting” form of thalassemia.* 
Further studies of other relatives of the pa- 
tient’s father are in progress. 

Slightly low values -of MCH and MCHC 
were found in some of the patients. This is 
not considered significant since in our ex- 
perience similar values are frequently en- 
countered in children with normal Hgb. A 
under comparable economic circumstances. 

One of the most striking features of eryth- 
rocytes containing Hgb. C in any of the 
possible combinations is the frequency with 
which target cells are found on stained 
smears (Fig. 2) or on sealed wet prepara- 
tions of peripheral blood. In 14 cases of this 
series 18 to 56 per cent of erythrocytes were 
target cells, with a mean of 37 per cent. 
Values of 100 per cent target cells have been 
reported by others."* 

Sickling of Hgb. CS erythrocytes was 
readily produced by sodium dithionite in all 
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Fig. 2. Photomicrograph of target cells on stained 
blood smear, Patient C4. 


cases. Using the Sherman test,** Singer con- 
sistently found intravascular sickled cells in 
Hgb. CS disease** and Hook and Cooper** 
found such cells in some of the patients in 
their series. Sickled forms were infrequently 
found on dried peripheral blood smears in 
this series as well as in other studies and, 
when found, did not have the elongated, 
filamentous processes characteristic of eryth- 
rocytes in Hgb. SS disease. 

Intraerythrocytic crystals of hemoglobin 
were first described in Hgb. C disease by 
Diggs and associates.** Crystals of hemo- 
globin were readily demonstrated in erythro- 
cytes of CS patients in this series using the 
technique described by these authors. 

The percentage of reticulocytes in the 
peripheral blood varied from 0.1 to 14 per 
cent during asymptomatic periods with an 
average of 3.3 per cent. As stated above, 
reticulocytes were significantly but tempo- 
rarily elevated in some instances during ab- 
dominal or musculoskeletal crises or infec- 
tions. Fluctuations of this nature have been 
observed frequently in cases of Hgb. CS 
disease." 

Osmotic fragility of erythrocytes was 
determined in 13 of the Hgb. CS patients 
and- was found to be decreased in each case. 
Decreased osmotic fragility in this condition 
is probably due to a combination of a rela- 
tively large number of target cells and the 
presence of a significant amount of Hgb. S 


Manifestations of hemoglobin CS disease 339 


in the erythrocytes. The degree of reduction 
in fragility, however, bore no consistent rela- 
tionship to either the percentage of target 
cells or to the relative amount of Hgb. S 
present. 

In the majority of the patients, there was 
a predominance of Hgb. C over Hgb. §S, 
while in some, the 2 pigments were present 
in approximately equal concentrations. This 
is in agreement with the reports of others’ ° 
except for occasional patients in whom Hgb. 
S was significantly predominant.’ In the 
method of electrophoresis employed, the dis- 
tance of migration of Hgb. S on the paper 
strip is greater than the migration distance 
of Hgb. C. A small amount of hemoglobin is 
adsorbed on the paper fibers as the hemo- 
globin traverses the migration pathway and 
is thus “lost” from the hemoglobin band. Be- 
cause the distance migrated is greater, the 
band with the greatest mobility, in this case 
Hgb. S, tends to lose more hemoglobin than 
slower components. It is possible, therefore, 
that the greater loss from the relatively 
rapidly migrating Hgb. S band resulted in 
erroneously low values for the per cent Hgb. 
S, and that in some of the cases in which 
Hgb. S and Hgb. C concentrations were ap- 
parently equal, Hgb. S may actually pre- 
dominate. The relative proportions of Hgb. 
C:Hgb. S are not consistently related to 
other hematological variables in individual 
cases in this series. 

Synthesis of Hgb. F is almost completely 
suppressed in children after the age of one 
year.® Elevated levels of Hgb. F may persist 
or may reappear in patients with untreated 
pernicious anemia, chronic aregenerative 
anemia, leukemia, myelophthisic anemia, 
hereditary spherocytosis, thalassemia," and 
in some diseases associated with abnormal 
hemoglobin synthesis, including Hgb. CS 
disease. Hgb. F was elevated in 9 of the pa- 
tients in this series (levels greater than 2 
per cent alkali resistant hemoglobin), with 
an average of 2.4 per cent for the entire 
group. With the exception of J5, all patients 
with elevated Hgb. F levels were beyond the 
age at which Hgb. F may normally be pres- 
ent in concentrations greater than 2 per cent. 
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Table III. Major differences between hemoglobin CS and hemoglobin SS diseases 


Manifestations 


Hemoglobin CS disease 


March 1960 


Hemoglobin SS disease 


Clinical 
Musculoskeletal and/or abdominal 
“crises” 
Splenomegaly 
Occasional 


Occasional 
Occasional 


Cardiomegaly 
Cardiac murmurs 
Osseous changes 
Body habitus 
Lee ulcers Occasional 
Longevity 


Hematological 
Type hemoglobin 


Anemia 
RBC on stained smear 
Target cells 
Sickled cells 
Nucleated RBC 
Mean corpuscular volume 
Reticulocytes 


Numerous 
Occasional 


Usually low 


None > frequent 


Usually present, persistent 


Usually normal 


Normal —> shortened 


C +S +F (F is normal or 
slightly increased ) 
None severe (fluctuating) 


Occasionally present 


Normal or increased 


Frequent 


Present in young children; usually 
absent after 10 years of age 

Frequent 

Frequent 

Frequent 

Asthenic; frontal and parietal boss- 
ing; tapered fingers 

Frequent 

Shortened 


S + F (F is usually significantly 
increased ) 
Severe (persistent) 


Occasional 
Numerous 

Usually present 
Usually normal 
Persistently increased 


Mild clinical jaundice was noticed occa- 
sionally in some of the patients in the series. 
Serum bilirubin concentration was measured 
on multiple occasions in most of the patients 
both during crises and asymptomatic periods 
and never exceeded 2.2 mg. per cent. 

The condition most frequently confused 
with Hgb. CS disease from a diagnostic 
standpoint is Hgb. SS disease (sickle cell 
anemia). In Table HI are listed the major 
clinical and hematological differences of the 
two diseases. Consideration of these features 
will usually allow differentiation of Hgb. CS 
and Hgb. SS diseases. 


SUMMARY AND CONCLUSIONS 


1. The clinical and hematological mani- 
festations of Heb. CS disease in 18 infants 
and children and the postmortem findings in 
| patient have been presented. 

2. Clinical manifestations included painful 
musculoskeletal and abdominal crises, hepa- 
tomegaly, splenomegaly, cardiomegaly, and 
cardiac murmurs. Osteomyelitis, aseptic ne- 
crosis of the femoral head, and other minor 
osseous changes were detected radiologically. 
Hematologically, the disease was manifest by 
microcytosis of erythrocytes, mild to severe 
anemia, reticulocytosis, prominence of target 


cells, increased resistance of erythrocytes to 
hemolysis by hypotonic saline, increase in 
Hgb. F concentration, and the presence of 
abnormal hemoglobin C and S. 

3. There was marked variation in the 
severity of the disease among different pa- 
tients and in individual patients from time to 
time during the period of observation. 

4. Although Hgb. CS disease may be sus- 
pected on the basis of clinical evaluation and 
results of routine hematological procedures, 
definitive diagnosis depends upon electro- 
phoretic analysis of hemoglobin. 


REFERENCES 


Chernoff, A. I.: The Human Hemoglobins in 
Health and Disease, New England J. Med. 
253: 322, 365, and 416, 1955. 

Sturgeon, P., Itano, H. A., and Bergren, W. 
R.: Clinical Manifestations of Inherited Ab- 
normal Hemoglobins. I. The Interaction of 
Hemoglobin-S With Hemoglobin-D, Blood 
10: 389, 1955. 

Schwartz, H. C., Spaet, T. H., Zuelzer, W. 
W., Neel, J. V., Robinson, A. R., and Kauf- 
man, S. K.: Combinations of Hemoglobin G, 
Hemoglobin S, and Thalassemia Occurring in 
One Family, Blood 12: 238, 1957. 

Spinco Model R Paper Electrophoresis Sys- 
tem Operating Instructions, OIR-1, Spinco 
Division, Beckman Instruments Company. 


— 
— 
2. 
3. 
4. 


Volume 56 Number 3 


. Itano, H. A., and Pauling, L.: A Rapid Diag- 
nostic Test for Sickle Cell Anemia, Blood, 
4: 66, 1949. 


5. Singer, K., Chernoff, A. IL. and Singer, L.: 


Studies on Abnormal Hemoglobin. I. Their 
Demonstration in Sickle Cell Anemia and 
Other Hematologic Disorders by Means of 
Alkali Denaturation, Blood 6: 413, 1951. 

. Sanford, A. H., Sheard, C., and Osterberg, 
A. E.: The Photelometer and Its Use in the 
Clinical Laboratory, Am. J. Clin. Path. 3: 
405, 1933. 

. Crosby, W. H., Munn, J. I. and Furth, F. 
W.: Standardizing a Method for Clinical 
Hemoglobinometry, Armed Forces M. J. 5: 
693, 1954. 

. Zuelzer, W. W., Neel, J. V., and Robinson, A. 
R.: Abnormal Hemoglobins, in Tocantins, L. 
M., editor: Progress in Hematology, Volume 
I, New York, 1956, Grune & Stratton, Inc., 
p. 91. 

. Smith, E. W., and Conley, C. L.: Clinical 
Features of the Genetic Variants of Sickle 
Celi Disease, Bull. Johns Hopkins Hosp. 94: 
289, 1954. 

. Hays, E. F., and Engle, R. L., Jr.: Sickle Cell- 
Hemoglobin C Disease, Ann. Int. Med. 43: 
412, 1955. 

. Chernoff, A. I., Rucknagel, D., and Jim, R.: 
Hemolytic Mechanism in Sickle Cell-Hgb. C 
Disease, Proc. Soc. Exper. Biol. & Med. 90: 
547, 1955. 

. Watson, R. J.: Hemoglobins and Disease, 
Advances Int. Med. 8: 305, 1956. 

. Hook, E. W., and Cooper, G. R.: The Clinical 
Manifestations of Sickle Cell-Hemoglobin C 
Disease and Sickle Cell Anemia, South. M. J. 
51: 610, 1958. 

. Sweeney, W. M., Crippen, D. A., Christian- 
son, J. F., and Cooke, L. B., Jr.: Sickle Cell- 
Hemoglobin C Disease With Splenic Infarc- 
tion Following High Altitude Ascent, Armed 
Forces M. J. 8: 109, 1957. 

. Doenges, J. P., Smith, E. W., Wise, S. P., and 
Breitenbucher, R. B.: Splenic Infarction Fol- 
lowing Air Travel and Associated With Sick- 
ling Phenomenon, J. A. M. A. 156: 955, 1954. 
Motulsky, A. G.: Sicklemia, J. A. M. A. 155: 
388, 1954. 

. Smith, E. W., and Conley, C. L.: Sicklemia 
and Infarction of Spleen During Aerial 
Flight: Electrophoresis of Hemoglobin in 15 
Cases, Bull. Johns Hopkins Hosp. 96: 35, 
1955. 

. Carroll, D. S.: Roentgen Manifestations of 
Sickle Cell Disease, South. M. J. 50: 1486, 
1957. 

. Hughes, J. G., and Carroll, D. S.: Salmonella 
Osteomyelitis Complicating Sickle Cell Dis- 
ease, Pediatrics 19: 184, 1957. 

.- Hook, E. W., Campbell, C. G., Weens, H. S.., 
and Cooper, G. R.: Salmonella Osteomyelitis 
in Patients With Sickle-Cell Anemia, New 
England J. Med. 257: 403, 1957. 

. Ranney, H. M., Larson, D. L., and McCor- 
mack, G. H., Jr.: Some Clinical, Biochemical 


Manifestations of hemoglobin CS disease 341 


and Genetic Observations on Hemoglobin C, 
J. Clin. Invest. 32: 1277, 1953. 

Lohmuller, H. W., and Marshall, J. F.: He- 
moglobin C-S Disease Complicated by Para- 
colon Osteomyelitis, A. M. A. Arch. Int. Med. 
101: 761, 1958. 


. Chapman, A. Z., Reeder, P. S., Freidman, I. 


A., and Baker, L. A.: Gross Hematuria in 
Sickle Cell Trait and Sickle Cell Hemoglobin 
C Disease, Am. J. Med. 19: 773, 1955. 


. Keitel, H. G., Thompson, D., and Itano, H. 


A.: Hyposthenuria in Sickle Cell Anemia: A 
Reversible Renal Defect, J. Clin. Invest. 35: 
998, 1956. 

Etteldorf, J. N., Tuttle, A. H., and Clayton, 
G. W.: Renal Function Studies in Pediatrics. 
I. Renal Hemodynamics in Children With 
Sickle Cell Anemia, A. M. A. J. Dis. Child. 
83: 185, 1952. 

Morgan, J. L., Bowles, R. M., and Harris, J. 
S.: Hemoglobin C. Report of the Homozygous 
Condition and of Combinations With Normal 
and Sickle Cell Hemoglobin, Pediatrics 15: 
185, 1955. 

Hill, F. S., and Davis, B. C.: Further Electro- 
encephalographic Studies in Sickle Cell 
Anemia, A. M. A. J. Dis. Child. 84: 214, 
1952. 

Edington, G. M., and Lehmann, H.: A Case 
of Sickle Cell-Hemoglobin C Disease and a 
Survey of Hemoglobin C Incidence in West 
Africa, Tr. Roy. Soc. Trop. Med. & Hyg. 
48: 332, 1954. 

Hannon, J. F.: Vitreous Hemorrhages: Asso- 
ciated With Sickle Cell-Hemoglobin C Dis- 
ease, Am. J. Ophth. 42: 707, 1956. 


. Shelley, W. M., and Curtis, E. M.: Bone 


Marrow and Fat Embolism in Sickle Cell 
Anemia and Sickle Cell-Hemoglobin C Dis- 
ease, Bull. Johns Hopkins Hosp. 103: 8, 1958. 
Evans, P. V., and Symmes, A. T.: Bone Mar- 
row Infarction With Fat Embolism and 
Nephrosis in Sickle Cell Disease, J. Indiana 
M. A. 50: 1101, 1957. 


. Tuttle, A. H., and Nishimura, K.: Unpub- 


lished observations. 

Harris, J. W.: The Role of Physical and 
Chemical Factors in the Sickling Phenome- 
non, in Tocantins, L. M., editor: Progress in 
Hematology, Volume II, New York, 1959, 
Grune & Stratton, Inc., p. 47. 


. Weinstein, I. M., Spurling, C. L., Klein, H.., 


and Necheles, T. F.: Radioactive Sodium 
Chromate for the Study of Survival of Red 
Blood Cells, Blood 9: 1155, 1954. 


. Kaplan, E., Zuelzer, W. W., and Neel, J. V.: 


Further Studies on Hemoglobin C. II. The 
Hematologic Effects of Hemoglobin C Alone 
and in Combination With Sickle Cell Hemo- 
globin, Blood 8: 735, 1953. 


. Owren, P. A.: Congenital Hemolytic Jaun- 


dice. The Pathogenesis of the ‘Hemolytic 
Crisis,” Blood 3: 231, 1948. 


. Singer, K.: Hereditary Hemolytic Disorders 


Associated With Abnormal Hemoglobins, Am. 
J. Med. 18: 633, 1955. 


5 
23. 
26. 
q 
27. 
28. 
l 
1 29. 
30. 
l 
15 
32. 
l€ 
33 
34. 
17 
18 
35 
19 
36 
21 
38 


342 Tuttle and Koch 


Singer, K., Motulsky, A. G., and Wile, S. A.: 
Aplastic Crisis in Sickle Cell Anemia, J. Lab. 
& Clin. Med. 35: 721, 1950. 

Chernoff, A. I., and Josephson, A. M.: Acute 
Erythroblasiopenia in Sickle-Cell Anemia and 
Infectious Mononucleosis, A. M. A. J. Dis. 
Child. 82: 310, 1951. 

Gerald, P. S., and Diamond, L. K.: The 
Diagnosis of Thalassemia Trait by Starch 
Block Electrophoresis of the Hemoglobin, 
Blood 13: 61, 1958. 

Cohen, F., Zuelzer, W. W., Neel, J. V., and 
Robinson, A. R.: Multiple Inherited Erythro- 


March 1960 


cyte Abnormalities in an American Negro 
Family: Hereditary Spherocytosis, Sickling 
and Thalassemia, Blood 14: 816, 1959. 


. Sherman, I. J.: The Sickling Phenomenon, 


With Special Reference to the Differentiation 
of Sickle Cell Anemia From Sickle Cell Trait, 
Bull. Johns Hopkins Hosp. 67: 309, 1940. 
Diggs, L. W., Kraus, A. P., Morrison, D. B., 
and Rudniki, R. P. T.: Intraerythrocytic 
Crystals in a White Patient With Hemoglobin 
C in the Absence of Other Types of Hemo- 
globin, Blood 9: 1172, 1954. 


+0. 
tl. 44. 
42. 


Volume 56 Number 3 The Journal of PEDIATRICS 343 


Observations on the prophylactic use of 


vitamin K in the newborn infant 


T. J. Vietti, M.D.,* T. P. Murphy, M.D., 
J. A. James, M.D., and J. A. Pritchard, M.D. 


DALLAS, TEXAS 


THE CLINICAL syndrome known as doses can cause hemolytic anemia’ and an 
hemorrhagic disease of the newborn infant increased incidence of kernicterus — has 
has never been satisfactorily explained. It prompted some authorities to suggest that 
seems clear that the high incidence of spon- its use as a routine prophylactic measure be 
taneous neonatal hemorrhage reported in the discontinued.** 
older literature was due in part to sepsis and In November, 1958, prophylactic admin- 
trauma and that the decrease of the disease istration of vitamin K (5 mg. Hykinone) 
has been a result of better obstetric technique was discontinued in this hospital nursery. 
and control of infections.' The demonstration During the next 5 months massive neonatal 
that low levels of prothrombin in the neo- hemorrhage occurred in 5 infants, an inci- 
natal period are corrected by the administra- dence considerably higher than that pre- 
tion of vitamin K appeared to offer an viously observed. As it was also felt that 
approach to the prophylaxis of the condi- postcircumcision bleeding had increased, a 
tion.*** More recently a deficiency of stable study was set up to determine whether bleed- 
factor (proconvertin), also correctible by ing was more frequent in infants who did 
vitamin K, has been demonstrated,® and not receive vitamin K. 
other defects in the clotting mechanism may 
also be present.” * Nevertheless the clinical 
value of vitamin K in the prevention of neo- The patients brought to the obstetric serv- 
natal hemorrhagic states remains a matter ice are medically indigent, and the average 
of dispute,® and the demonstration that large duration of stay in the hospital for mother 
and baby is about 3 days. During a trial pe- 
This study was supported in part by a grant riod of 3 months, vitamin K (Hykinone 5 
from the National Heart Institute, National » he 
Institutes of Health, Public Health Service mg. intramuscularly) was administered to 
(H-2516 C2). male babies born on even-numbered days of 


- From the Departments of Pediatrics and the month only. Circumcision was performed 


Obstetrics, University of Texas Southwestern > . 
Medical School, and Parkland Memorial using a Gomco clamp on all male babies 
Hospital, Dallas, Texas. whose mothers requested it. (The mean age 


*Address, Department of Pediatrics, Southwestern of the infants at the time of circumcision 


Medical School, University of Texas, 5323 Harry ‘ 
Hines Boulevard, Dallas 35, Texas. was slightly over 24 hours.) The surgeon was 
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{ 
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Fig. 1. Patients treated with 5 mg. vitamin K at birth. 
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Fig. 2. Patients not treated with vitamin K at birth. 


unaware of whether the baby had or had not 
received vitamin K. The incidence of signifi- 
cant secondary bleeding following removal of 
the clamp was determined in each group. 
In other studies one stage Quick pro- 
thrombin time determinations were _per- 
formed at the age of 24 to 72 hours on 47 
infants, half of whom had received vitamin 
K. Blood was taken by the method of Lopéz 
Banus, and associates'® as modified by 
Ducharme and Grumbach."* This method 
readily yielded the 2 c.c. of blood required.* 
After insertion of a needle connected to a 
polyethylene tube into a scalp vein, blood 
was aspirated into a test tube containing 0.2 
c.c. sodium oxalate via a closed system using 
a propipette. The test tube, polyethylene 
tube, and needle had been previously sili- 
conized. Determination of the prothrombin 
time was then performed on the plasma by 
the method described by Shapiro and co- 
workers,’* using Simplastin as the throm- 


*It is necessary to re-emphasize the authors’ warning 
about the danger of air emboli if the propipette is wrongly 
handled. This accident occurred in one patient with alarm- 
ing but fortunately not fatal results. 


boplastin extract. Standardized Normal 
Plasma was used as the control plasma. 

The results of the circumcision study are 
shown in Table I and the prothrombin time 
determinations in Figs. 1 and 2. During the 
three-month period 470 babies were circum- 
cised. The incidence of secondary bleeding 
was 2.5 per cent in those receiving vitamin 
K, and 13.9 per cent in those who did not 
receive it. One of the 22 babies who received 
vitamin K, and 14 of the 24 babies who had 
not, required resuturing of the circumcision. 
The difference between these two groups is 
highly significant (p< .01). Intravenous 
vitamin K_ 1-oxide (Mephyton) combined 
with local measures proved to be a rapid 
and effective method of controlling the 
bleeding in most cases. 

Control prothrombin times ranged be- 
tween 12 and 14 seconds. Forty-seven babies 
had prothrombin time determinations per- 
formed and values over 15 seconds were ob- 
tained in 12. As can be seen in Figs. 1 and 
2, only one of these babies had received vita- 
min K. This difference is also highly signifi- 
cant (p < .01). 
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Table I. Incidence of postcircumcisional 
bleeding in babies with and without vitamin 
K 


| | No 

| Vitamin | vitamin 

| K | K p 
Total circumcised 240 230 
Bleeding 6 32 <.01 
Resutured 1 14 


DISCUSSION 


The results of the present study clearly 
indicate the clinical value of vitamin K in 
preventing postcircumcision bleeding in this 
nursery, and are in accordance with the ear- 
lier clinical impression that bleeding had be- 
come more frequent since the use of vitamin 
K was discontinued. The elevated prothrom- 
bin time determinations also confirm that 
deficits of prothrombin and proconvertin can 
generally be corrected by the use of intra- 
muscular vitamin K after delivery. 

Our results confirm the recent studies and 
recommendations of Aballi and associates’® 
regarding the use of vitamin K in an indi- 
gent population in Cuba. The clear-cut dem- 
onstration of the importance of vitamin K in 
these studies is in contrast to the inconclu- 
sive results reported from other centers,® ** 
and suggests that the incidence of neonatal 
hemorrhage and the factors responsible for 
it may vary according to regional conditions. 
The state of maternal nutrition, for example, 
deserves further study. 

When prophylactic doses of vitamin K in 
the range of 1 or 2 mg. are used in the new- 
born, the risk of hemolytic anemia and the 
associated increase in kernicterus is negli- 
gible. This dose is more than sufficient to 
correct the low prothrombin and proconver- 
tin levels secondary to vitamin K_ defi- 
ciency.*" In most of the babies who de- 
veloped kernicterus, total doses of 20 to 80 
mg. of vitamin K had been used over a pe- 
riod of several days.’**! Two milligrams. of 
Hykinone (equivalent to 1.1 mg. vitamin K 
activity) ** is now being given to all newborn 
infants soon after their delivery at the Park- 
land Memorial Hospital. 
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SUMMARY 


The need for routine administration of 
vitamin K to newborn infants was subjected 
to clinical and laboratory evaluation. 

During a three-month period vitamin K 
was given to one-half of the male infants on 
arrival in the hospital nursery, and the inci- 
dence of secondary hemorrhage after circum- 
cision was noted. Hemorrhage was found to 
be 6 times more frequent in babies who did 
not receive vitamin K. In another smaller 
study only 1 of 22 babies who had received 
vitamin K showed moderate prolongation of 
the prothrombin time, whereas 10 babies of 
24 who had not received vitamin K showed 
moderate to marked prolongation of the 
prothrombin times. 

The prophylactic use of vitamin K in all 
newborn infants has been restarted in this 
nursery. 


Our thanks are due to Miss Ruble Mason and 
to the nursing staff for their aid in this study. 
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T HERE is considerable diversity in the lit- 
erature concerning whether or not epilepsy 
is inherited.’ Studies of familial aggregation 
of epilepsy* * * have usually shown that cer- 
tain types of epilepsy have more of a tend- 
ency to run in families than have other types. 
On the other hand, some authors® have been 
unable to show familial aggregation of epi- 
lepsy. There is an association between epi- 
lepsy and perinatal brain injury.® Studies of 
twins® * have uniformly shown high con- 
cordance of epilepsy among monozygotic 
twins as compared to dizygotic. The conclu- 
sions drawn by various authors have differed, 
and there has been little agreement as to 
which type or types of epilepsy should be 
considered as genetic, or which (if any) 
types should be considered to be due wholly 
to environmental causes. 

There are two important reasons for this 
diversity of opinion. One is the lack of a care- 
fully controlled study which could compare 
the prevalence of epilepsy among family 
members of epileptic persons with the prev- 
alence in a “normal” group. The other rea- 
son is that there is little or no agreement on 
the classification of epileptic seizures. The 
group of epileptic individuals which one 
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Epilepsy in the families of epileptics 


Victor Eisner, M.D.,* Lydia L. Pauli, M.D., and Samuel Livingston, M.D. 


author considers homogeneous may be di- 
vided into several groups by another author. 

This paper gives the results of a statistical 
survey of the families of 669 epileptic and 
470 control patients. The statistical analysis 
of this survey has been presented in detail 
elsewhere.’ In this communication we wish 
to present material which will be useful to 
practicing pediatricians. 


MATERIALS AND METHODS 


The study was conducted by interviewing 
a group of epileptic patients from the seizure 
clinics of The Johns Hopkins Hospital. In 
the case of children, responsible adult family 
members of the patients were interviewed. 
The subjects were questioned about the oc- 
currence of seizures of any type among the 
proband’s close relatives. Questions were also 
asked about the proband’s birth history. 

The epileptic probands were divided into 
the subgroups shown in Table I. This di- 
vision was made by clinical criteria only, 
without consideration of the number of af- 
fected relatives. The control group was 
drawn from patients attending other chronic 
disease clinics in The Johns Hopkins Hospi- 
tal. Our analysis of the control group showed 
that the probands in this group were com- 
parable to the probands in the test group in 
age, sex, race, and socioeconomic status. 
It was necessary, however, to make statistical 
adjustments when the relatives of the pro- 
bands were compared. The epileptic pro- 
bands’ families were smaller on the average 
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than those of the control probands, and there 
were some age differences as well. For this 
reason the data presented in this paper have 
been corrected for age of relatives and de- 
gree of relationship. These corrections were 


not large. 
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close relatives of probands with idiopathic 
major motor epilepsy was 4.16 to 6.86 per 
cent. The prevalence in the control group 
was 1.25 to 2.25 per cent. This is a highly 
significant difference. The prevalence of 
other types of seizures did not differ signifi- 


cantly between the test and control groups. 

When the test group was divided into sub- 
groups depending on the age at onset of the 
probands’ epilepsy (Fig. 1), it became ap- 
parent that the difference depended on the 
age at onset of epilepsy. We were unable to 
demonstrate prevalence which was signifi- 
cantly higher than that of the control group 
when the probands’ epilepsy started at 16 
years or more of age. This may be due to 


The prevalence of epilepsy among close 
relatives of the probands is expressed as 95 
per cent confidence limits. It can be asserted 
with 95 per cent confidence that the “true” 
per cent of affected relatives is between 
these limits. 


RESULTS 
A. Idiopathic major motor epilepsy. The 


prevalence of major motor seizures among 


Classifications and definitions. 


A. Classification of epileptic seizures. 
1. Major motor epilepsy. Generalized convulsions, excluding simple febrile convulsions, breath- 
holding spells, and metabolically caused convulsions (such as hypoglycemic). Major motor epilepsy is 
further divided into: 


a. Secondary or organic major motor epilepsy. Epilepsy associated with brain damage, as 
evidenced by findings (other than convulsions) present prior to or at the time of onset of convulsions. 
In our study, convulsions associated with cerebral degenerative diseases have been excluded. 

b. Idiopathic major motor epilepsy. Epilepsy where no evidence of organic brain damage was 


found. 


2. Petit mal epilepsy. Spells which consist essentially of transient lapses of consciousness asso- 
ciated with bilaterally synchronous three-per-second spike and wave forms in the electroencephalogram. 
(Transient lapses of consciousness which frequently appear after treatment of major motor epilepsy, and 
which are not associated with three-per-second spike and wave forms in the electroencephalogram, are 
classified as “abortive major motor seizures.” ) 

3. Minor motor epilepsy. Akinetic, massive myoclonic, and head-nodding spells of short dura- 
tion. Although these are often considered as part of the “petit mal triad” we consider that the clinical 
differences between these spells and petit mal epilepsy warrant placing them in a Separate group. 

4. Psychomotor epilepsy. Bizarre and variable types of seizures characterized by abnormal and 
inappropriate behavior associated with some clouding of consciousness and amnesia for the event. 

5. Focal epilepsy. Convulsions which involve only part of the body. In this study no distinction 
is made between convulsions which are entirely focal in nature and convulsions which are sometimes focal 
and sometimes generalized. 

6. Mixed epilepsy. Any combination of two or more of the above types. 


B. Definitions of terms used with a special meaning in this paper. 

1. Simple febrile convulsions: Generalized seizures of short duration occurring during the first 4 
or 5 years of life soon after the onset of an elevation of temperature. When these patients are afebrile 
they have normal electroencephalograms. (Patients who have seizures associated with an elevation of 
temperature who do not present all of the above findings are classified as having “epilepsy precipitated 
by fever.”) Simple febrile convulsions are not included in this study. 

2. Prevalence of epilepsy among family members: The per cent of family members who have 
had convulsions at any time in their lives. : 

3. Close relative: Parent, sibling, maternal half sibling, or child. (Paternal half siblings were 
excluded from the study.) 

+. Statistically significant, significant difference, etc.: The probability of a difference of this 
magnitude being due to chance is 5 per cent or less. (P less than .05.) 

5. Age: All ages are stated to the nearest birthday. Thus “3 years,” for example, includes all ages 
from 2% years to 342 years. 


: 
> 4s 
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the small size of the group; the prevalence in 
this group may be as low as 1.14 per cent 
but it may be as high as 5.58 per cent. Each 
of the other subgroups, however, with ages 
at onset from 0 to 3 years, 4 to 9 years, and 
10 to 15 years, showed a prevalence signifi- 
cantly higher than that of the control group. 

An attempt was made to see if clinical 
criteria, other than age at onset of epilepsy, 
could be used to separate families with a 
high prevalence of major motor epilepsy 
from those with a low prevalence. The only 
such criterion we could establish was in the 
area of birth abnormalities. The probands 
with idiopathic major motor epilepsy were 
grouped, as shown in Fig. 2, into those with 
a history of fetal distress, difficult labor, 
signs or a history suggesting mechanical 
trauma during delivery, maternal toxemia, 
or maternal hypertension; and those in whom 
no such history was obtained. The families 
of the “injury” group, consisting of the pro- 
bands who had such a history, showed a 
prevalence of major motor seizures of 8.29 to 
22.41 per cent. The families of the “no in- 
jury” group showed a prevalence of 3.07 to 
6.83 per cent. The difference is highly signif- 
icant, despite the small number of relatives 
(104) in the “injury” group. Nevertheless, 
our information about events at the time of 
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the probands’ birth is retrospective and it 
would not be wise to draw far-reaching con- 
clusions from this finding. 

We could find no other criteria which 
separated families with a high prevalence 
from families with a low prevalence. We 
examined both clinical and socioeconomic 
factors and included electroencephalograms, 
mental retardation, convulsions precipitated 
by fever, length of gestation, type of anes- 
thesia used at delivery, race, income, sex, 
and occupation of the head of the family. 

We were unable to fit our data to any sim- 
ple genetic formula. The prevalences which 
we recorded were too low for either a dom- 
inant or a recessive single gene hypothesis. 
In addition, the distribution of affected rela- 
tives among parents, siblings, and children 
did not agree with the hypotheses, and we 
did not find the increase of consanguinity 
among parents of the probands which would 
be expected if major motor epilepsy were in- 
herited as a single recessive gene. 

It would have been possible to fit the data 
to a multiple gene hypothesis, or to a hy- 
pothesis of a single gene with low penetrance. 
These, however, would involve the “circular 
reasoning” of tailoring the hypothesis to 
agree with the data, then using the agree- 
ment to prove the hypothesis. These hypoth- 


Table I. Clinical grouping of epileptic probands* 
No, of 


close relatives 


No. of | 
probands 


Type of epilepsy 
Idiopathic major motor 321 1,658 
Onset at 0-3 years 136 622 
Onset at 4-9 years 85 390 
Onset at 10-15 years 66 382 
Onset at 16 plus years 34 264 
Organic major motor 
Focal 
Petit mal 
Minor motor 
Psychomotor 
Mixed epilepsy 
Major motor plus minor motor 
Major motor plus petit mal 
Major motor plus psychomotor 


Total, epileptic groups 669 3,361 
Control group 470 2,858 
*Tables I, Il, and III are republished by permission of the editors of the Bulletin of The Johns Hopkins Hospital.’ 
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Probobi lity 

that differ- 
No of ence is due 
relatwes to chance 


OnsetO-3 622 <.05% 


Onset 4-9 390 2% 


Onset 10-15 382 15% 


Onset !6+ 264 10% 


0246 8 1012 
%of relatives with major tes 

motor epilepsy control 
(95% contidence limits) 


Fig. 1. Idiopathic major motor epilepsy, adjusted 
for age and relationship. Familial aggregation of 
major motor epilepsy. No familial aggregation 
could be demonstrated when probands’ seizures 
started at ages over 15'% years. 


[Fetal drstress, difficult labor 
Isigns of feta! injury, materna 


T 
foxema or hypertension | P of difference = 0.8% 
| T 


C 


24+ 68 W246 
of relatives with major motor convulsions 
(95% confidence limits) 


None recorded 


[Number [Number 
of of 
proba: relatives 
Injury group 104 


“No injury group | 226 08! 


Fig. 2. Idiopathic major motor epilepsy. The in- 
formation from which these data were derived 
was retrospective, and in most cases was obtained 
years after the event. 


eses cannot be ruled out: neither can they 
be proved with our data. 

B. Other types of epilepsy. We found no 
evidence of familial aggregation of any type 
of seizure in the families of probands with 
organic major motor epilepsy, petit mal epi- 
lepsy, minor motor epilepsy, psychomotor 
epilepsy, or focal epilepsy. The prevalence of 
major motor epilepsy in the families of pro- 
bands with these types of epilepsy is shown 
in Fig. 3. There is no evidence that any of 
these types of epilepsy is inherited. 

Familial aggregation of major motor epi- 
lepsy was found in the families of probands 
with mixed epilepsy. This is shown in Fig. 4. 
There was no evidence of familial aggrega- 
tion of any other type of epilepsy. The num- 
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bers of relatives in each subgroup is small, 
and we do not feel justified in drawing con- 
clusions from a further breakdown of this 
group. It is apparent from inspection of Figs. - 
3 and 4, however, that petit mal, minor 
motor, and psychomotor epilepsy must be 
considered as separate groups from mixed 
epilepsy where these types of seizures are 
associated with major motor seizures. 

C. Risk of epilepsy to relatives of epilep- 
tics. Relatives of patients with idiopathic 
major motor epilepsy starting at from 0 to 
15 years of age are more likely to have major 
motor epilepsy than are other people. Table 
II expresses this risk for close relatives, and 
Table III expresses the risk for full siblings 
of the patient. These tables may be used in 
advising patients on questions of marriage 
or pregnancy. They are divided into two 
parts. The cumulative risk tables show the 
per cent of relatives who are expected to de- 
velop epilepsy from birth to the age shown. 
The incremental risk tables show the per 
cent of relatives who will develop epilepsy 
between the ages shown. By summing up 
the risk for appropriate ages, a figure can 
be obtained showing the risk of epilepsy be- 
tween any appropriate ages. For example, 
a 5-year-old brother of a patient who de- 
velops idiopathic major motor epilepsy at 12 
years of age has approximately a 2.7 per 
cent chance (0.60 plus 2.10) of developing 
major motor epilepsy by the time he is 20 
years old. This compares with a control risk 


of 0.77 per cent (0.42 plus 0.14 plus 0.21). 


DISCUSSION 


A study such as the present one, which is 
based on retrospective data obtained by the 
interview method, must stand or fall on the 
accuracy of the information obtained at the 
interviews. In this study we were fortunate 
in obtaining excellent cooperation from our 
informants, and we felt at the time of inter- 
view that over 99 per cent of the informants 
were giving us information to the best of 
their ability. We believe that our data are a 
reasonably accurate reflection of the number 
of close relatives with convulsive disorders. 
It might be questioned whether certain 
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types of seizures such as petit mal might 
have been present in relatives but not ob- 
served by anyone. However, each informant 
in the test series was intimately concerned 
with the proband and was familiar with at 
least the type of epilepsy displayed by the 
proband. Only close family members were 
included in the study, and it may be pre- 
sumed that unrecognized seizures did not 
occur to any great extent among relatives 
in the test series. It is reassuring that the 
prevalence of convulsions among relatives in 
the control series was higher than we had 
expected: the effect of unrecognized seizures, 
of course, would have been to lower the ob- 
served prevalences. 

Two internal checks on the accuracy of 
information regarding seizures among family 
members were possible. In the group of 
idiopathic major motor epilepsy with onset 
at from 10 to 15 years of age, our inform- 
ants were divided between parents, in cases 
where the patient was still young enough to 
be brought to the clinic by an older person, 
and the patients themselves. We could dem- 
onstrate no significant difference in the re- 
ported prevalences between the group in 
which a parent was the informant, and the 
group in which the proband was the inform- 
ant. In addition, we found that the prev- 
alence of convulsions among relatives de- 
creased with increasing age of the probands. 
The difference disappeared when adjustment 
was made for age of the proband at onset 
of epilepsy. 

The situation in regard to information 
concerning the proband’s birth is quite dif- 
ferent. The amount of information available 
from the probands themselves was negligible. 
Little information could be obtained from 
fathers. Even mothers would frequently re- 
port that they could remember little of what 
happened during the infant’s birth. We did 
not consider negative reports in this area to 
be worthy of analysis, although we feel that 
positive reports were probably accurate. We 
did not attempt to use birth information 
derived from the. control group. 

There is, in addition, a possible bias in this 
information. If there are several members 
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of a family with epilepsy, it is possible that 
a mother might notice and remember events 
during the birth of her child more carefully 
than she would otherwise, in order to relieve 
herself of a feeling of guilt for having “bad 
heredity.” It is not known whether such an 
effect exists, but it must be considered as a 
possible explanation for the familial aggrega- 
tion of epilepsy which we found in our group 
with abnormalities in the perinatal period. 
We were unable to demonstrate familial 
aggregation of epilepsy in any type of seizure 
except idiopathic major motor epilepsy. (It 
should be noted again that we did not 
include simple febrile convulsions in the 


No. of Probability 
relatives that difference 


isdue to chance 

Organic Maj, Mot, 469 100% 
Petit Ma! 130 2% 
Minor Motor 20 10% 
Psychomotor (none) 6! - 
Foca! 466 59% 

02468 

dence limits) ontrol 


Fig. 3. Other types of epilepsy adjusted for age 
and relationship. There is no evidence that any 
of these types of epilepsy is inherited. 


Probability 
No.of that difference 
relatives is to chance 
Maj* Petit Ma! 135 22x | 
Maj* Minor Motor 189 8x 
Maj * Psychomotor 133 2% 
Total,mixed | gy 457 | 02% 


0246 8 10 
% of relatives with 
major motor epilepsy 

(95% confidence limits) 


Gi-test M-contra 


Fig. 4. Mixed epilepsy adjusted for age and re- 
lationship. Familial aggregation of major motor 
epilepsy is found in families of probands with 
mixed epilepsy. 


major motor epilepsy 
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Age of proband at onset of epilepsy 
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Table II. Per cent risk of major motor epilepsy for close relatives of proband with idiopathic 


Age Control 0-154. | | 
A. Cumulative risk 
4¥2 0.66 3.22 5.60 0.81 1.92 
9% 1.08 4.25 6.57 2.35 2.54 
14% 1.22 5.06 7.05 2.68 4.26 
19% 1.43 5.50 7.61 3.43 4.26 
291% 1.96 6.54 8.66 4.78 5.14 
39 2.27 7.53 9.35 6.02 6.27 
19", 2.43 8.21 — 7.10 7.07 
No. of relatives 2,787 ; 1,370 = 618 379 _ 373 : 
No. of relatives with 
major motor epilepsy 48 84 17 19 
B. Incremental risk 
0.66 3.22 5.60 0.81 1.92 


major motor epilepsy 


1.03 


Table HI. Per cent risk of major motor epilepsy for full siblings of proband with idiopathic 


Age of proband at onset of epilepsy 


Age Control | 00-15% 0-3 | 
A. Cumulative risk 
4 0.66 3.14 4.80 1.99 1.64 
9, 1.08 3.62 5.30 2.78 2.24 
14% 1.22 4.72 6.09 2.78 4.38 
19% 1.43 5.49 7.45 4.13 4.38 
29%, 1.96 7.21 — 7.86 5.58 
391%, 2.27) 7.82 10.77 
No. of siblings 2,787* _ 647 301 158 188 
No. of siblings with 
major motor epilepsy 48* 33 8 
B. Incremental risk 
0-4 0.66 3.14 4.80 1.99 1.64 
44-9", 0.42 0.48 0.50 0.79 0.60 
94-14% 0.14 1.09 0.79 oe 2.10 
1414-19" 0.21 0.77 1.36 1.35 
1914-29 0.53 1.72 sienna 3.72 1.24 
2914-3914 0.30 0.61 2.91 


*All close relatives. 


0.42 0.97 1.54 0.62 
94-14% 0.14 0.81 0.48 0.33 1.72 
14%2-19"2 0.21 0.44 056 
1942-292 0.53 1.05 1.05 1.35 0.89 
2912-392 0.30 0.99 0.70 1.24 1.12 
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study.) The types of epilepsy in which we 
found no evidence of familial aggregation 
were: 

Organic major motor epilepsy 

Focal epilepsy, with or without generalized 
seizures 

Petit mal epilepsy 

Minor motor epilepsy 

Psychomotor epilepsy 

In addition, we were unable to demon- 
strate familial aggregation in idiopathic ma- 
jor motor epilepsy when seizures started 
after 154% years of age. The number of pa- 
tients was small in this group, and it is not 
impossible that familial aggregation does 
occur, but to a degree that was too small 
for us to find. However, Alstrém® also failed 
to find familial aggregation in a large series 
of adult patients. In mixed epilepsy, we were 
unable to demonstrate familial aggregation 
of any type of epilepsy other than major 
motor. There is no evidence in the present 
study to show that any of these types of 
epilepsy is inherited. 

Familial aggregation of major motor epi- 
lepsy can be demonstrated when the pro- 
band’s epilepsy starts before 15% years of 
age. The reasons for this aggregation are not 
clear, and they may be multiple. We have 
investigated several hypotheses, including 
genetic ones. We find no evidence that the 
aggregation is due to socioeconomic factors, 
although one might postulate that income 
and social level would be important factors 
in a disease associated with birth trauma. 
We are unable to demonstrate that the 
aggregation follows any theoretic pattern of 
simple genetic inheritance. There is evidence 
that the aggregation may depend on familial 
aggregation of perinatal injury. But we 
pointed out above that this evidence rests on 
dubious data. 

Others workers have also demonstrated 
familial aggregation of epilepsy. Lennox? 
showed prevalence figures among relatives 
of his probands which are comparable to 
ours. He also studied a large series of twins, 
and found a high concordance for epilepsy 
among monozygotic twins, and a much lower 
concordance among dizygotic twins. In this, 
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his results were similar to the earlier series 
by Conrad’ and Rosanoff and associates.* 
We cannot agree that inheritance is the only 
possible explanation for the combination of 
familial aggregation and high concordance 
among monozygotic twins. A familial tend- 
ency to an epileptogenic trauma occurring 
before or during birth might also explain 
the observations, and it has been well dem- 
onstrated by Lilienfeld and Pasamanick® that 
there is an association between perinatal 
injury and epilepsy. In addition, Yerushalmy 
and Sheerar’® have shown that like-sexed 
twins show higher stillbirth, prematurity, 
and perinatal mortality rates than unlike- 
sexed twins. This may be interpreted to mean 
that perinatal injury is commoner in monozy- 
gotic than dizygotic twins. The causes of 
epilepsy may well be multiple, and present 
knowledge does not, in our opinion, allow 
one to rule out any of the possible causes. 
The classification of epilepsy which we 
used in this study is a simple clinical one. 
It is not the only possible classification. 
Metrakos and co-workers"! have used one 
based on electroencephalographic abnormal- 
ities, and Ounsted® has included the response 
of the patient to treatment and other “fol- 
low-up data” in his classification. We have 
attempted to divide our “idiopathic major 
motor” epilepsy group by criteria which 
would separate groups with differing amounts 
of familial aggregation. None of the clinical 
criteria which we applied did this with the 
exception of the age at onset of the epilepsy 
(the response to treatment was not included 
in the criteria examined). Electroencephalo- 
graphic criteria did not separate families 
with a high prevalence of seizures among 
relatives, nor did the association of fever 
with the convulsion, when simple febrile 
convulsions were excluded from the series. 
Nevertheless, we feel that our series is not 
a homogeneous one, and that there may well 
be types of epilepsy included in our classifi- 
cation of “idiopathic major motor” which 
are transmitted genetically. In addition, 
there may be types included which show 
familial aggregation because of perinatal 
injury. Our findings do not allow a definite 
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answer to the question of whether epilepsy 
is inherited. They do allow predictions of the 
risk of epilepsy to relatives of epileptics. 


SUMMARY 


Interviews were obtained with members 
of the families of 669 epileptic subjects with 
3,361 close relatives, and 470 control pa- 
tients with 2,858 close relatives. 

A small but significant familial aggrega- 
tion of idiopathic major motor epilepsy was 
demonstrated. This aggregation appeared 
to vary with the age of the proband at onset 
of epilepsy and was highest when the pro- 
band’s epilepsy started between the ages of 
0 and 3¥% years and between 912 and 15% 
years. No familial aggregation could be dem- 
onstrated when the age at onset was over 
15% years, or in other types of epilepsy. 

Simple febrile convulsions were not in- 
cluded in the study. 

Hereditary transmission of epilepsy could 
not be demonstrated, but it could not be 
ruled out. Familial aggregation of idiopathic 
major motor epilepsy may be due to familial 
aggregation of perinatal brain injury, to in- 
heritance, or to a combination of these fac- 
tors. Further studies are needed to clarify 
this. 

Risk tables are presented, showing the 
chances of relatives of patients with idio- 
pathic major motor epilepsy of developing 
epilepsy. The highest risk was found to occur 
in the close relatives of probands who had 
developed major motor epilepsy before 32 
years of age: 7.6 per cent of these relatives 
may be expected to develop major motor 
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seizures by 19% years of age, and 9.4 per 
cent by 391% years of age. Comparable con- 
trol risks were 1.4 and 2.3 per cent. 
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Abdominal epilepsy 
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Mercer McAvoy* and Erma Rhea** 


THE syndrome of paroxysmally occurring 
symptoms referred to as “abdominal epi- 
lepsy” is a well-recognized, but infrequently 
diagnosed, disorder. As early as 1794, Mor- 
gagni’ reported the occurrence of paroxys- 
mal abdominal pain as a part of the ictal 
syndrome in a priest with seizures. Gowers,’ 
in 1885, an early authority on epilepsy. 
stated that visceral or pneumogastric auras 
occurred in 7.5 per cent of patients with 
epilepsy. In 1 per cent, this aura consisted 
of actual abdominal pain, usually epigastric 
in location. In a later work, The Borderland 
of Epilepsy, published in 1907, he* again re- 


ferred to abdominal discomfort, this time as 
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WITH THE TECHNICAL ASSISTANCE OF 


a manifestation of paroxysmal “vasovagal” 
attacks, and he stated that in these seizures 
there is seldom nausea, and never vomiting. 
Thus, in contradistinction to the usual state- 
ments found in the recent literature on ab- 
dominal epilepsy, Gowers apparently did not 
consider abdominal epilepsy as the clinical 
entity usually associated with the term to- 
day. Gowers’ vasovagal attacks appear to be 
more closely related to the diencephalic at- 
tacks described by Cushing* in 1932 and by 
Penfield®.* in 1954. Although the related 
condition of “abdominal migraine” was re- 
ported by Brams’ in 1922, the description of 
the syndrome of abdominal epilepsy as it is 
understood today begins with the reports of 
Klingman® in 1941, and Moore* *° in 1944. 
Since that time, many additional reports on 
this syndrome have appeared.''""* The de- 
velopment of practical clinical electroen- 
cephalography in the late 1930's led to the 
observation of the high incidence of electro- 
encephalographic abnormality in these pa- 
tients, but the close correlation between these 
“epileptoid” manifestations and certain spe- 
cific EEG abnormalities appearing during 
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drowsing was not brought into clear focus 
until the report of Gibbs’® on “Thalamic 
and Hypothalamic Epilepsy” in 1951. Since 
that time, there have been a number of 
papers reporting the clinical and electroen- 
cephalographic findings in patients with ab- 
dominal epilepsy; in the recent monograph 
on epilepsy in children by Chao, Druckman, 
and Kellaway,*° the authors recognized this 
as an important type of “convulsive equiva- 
lent attack.” 


ANATOMIC AND PHYSIOLOGIC 
CONSIDERATIONS 


In the lowest animals, the somatic sensory 
and motor systems are operated by simple 
segmental and intersegmental spinal reflexes, 
while the visceral functions are carried on 
more or less automatically under the control 
of the autonomic nervous system. It is well 
known that with ascending phylogenetic de- 
velopment, increasing encephalization sub- 


jects these somatic sensory and motor re- 
flexes to the control of higher centers in the 
developing rhinencephalon, hypothalamus, 


striatum, thalamus, and finally in the neo- 
cortex of the cerebral hemispheres. Just as 
the phylogenetic development of the brain 
provides for successively higher and higher 
levels of control of the somatic sensory and 
motor functions, there is parallel develop- 
ment of centers controlling the autonomic 
nervous system. As would be expected, ex- 
perimental evidence indicates the presence 
of “centers” controlling autonomic function 
in the rhinencephalon, hypothalamus, and 
even in the latest developed cerebral cortex.” 

Experimental and clinical evidence tends 
to support the hypothesis that the anterior 
and midline hypothalamus contains centers 
which increase parasympathetic activity and 
the posterior and lateral hypothalamus cen- 
ters which increase sympathetic activity. Vis- 
ceral effects of hypothalamic and periaque- 
ductal gray matter areas are well known.** ** 
The interconnections between the hypothala- 
mus and the rhinencephalon are so numer- 
ous that it is often difficult to separate the 
results of stimulation of these two areas. The 
limbic lobe apparently contains centers 
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concerned with autonomic and emotional 
functions including efferent and afferent 
connections with the gastrointestinal tract. 
Stimulation of the hippocampal gyrus and 
the amygdala** ** has been shown to pro- 
duce changes in gastrointestinal function, 
and, conversely, it has been shown that stimu- 
lation of the abdominal viscera may evoke 
electrical responses in these cerebral areas. 

Watts and Fulton*® studied the premotor 
cortex representation of gastrointestinal func- 
tion as early as 1934, and Spiegel** has found 
that the postmotor area also exerts control. 
More recently, Penfield and Jasper® have 
marshalled strong evidence to indicate that 
the alimentary system has a motor repre- 
sentation near the Rolandic face area of the 
motor strip and that stimulation of the insula 
produces gastrointestinal symptoms such as 
nausea, borborygmi, belching, and a desire 
to defecate. The masticatory phenomenon so 
common in psychomotor or temporal lobe 
seizures seems to be represented near the 
amygdaloid nucleus. In addition, rather 
vague abdominal discomfort can be pro- 
duced by stimulation of the supplementary 
motor area on the medial surface of the 
cerebral hemisphere. It seems probable that 
the state of tone and activity in the gastro- 
intestinal tract may itself influence its reac- 
tivity to stimulation of the cerebral cortex or 
lower centers. 


MATERIAL 


In this investigation 19 patients with par- 
oxysmal abdominal complaints were studied. 
They remained under observation for periods 
of from 4 months to 10 years. Although the 
ages of the patients ranged from 16 months 
to 35 years, the average age was 11.6 years 
and 74 per cent fell between 4 years and 15 
years. It will thus be seen that the majority 
of patients in this series were children and 
adolescents. There was no statistically sig- 
nificant sex predominance. 

All of the patients complained of attacks 
of paroxysmal abdominal discomfort and/or 
nausea and vomiting. The pain was com- 
monly epigastric in location but was also 
frequently described as periumbilical or in 
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the left lower quadrant. The pain usually 
began suddenly and was cramping in char- 
acter. In many cases it was of sufficient se- 
verity to cause the patient to “double up.” 
The symptoms most frequently associated 
with the pain were postictal somnolence (31 
per cent), nausea and vomiting (26 per 
cent), and syncope or some other disorder 
of consciousness such as confusion or lack of 
awareness of surroundings (26 per cent). 
Somnolence also occurred before the attack 
in 11 per cent of the patients. A number of 
other associated symptoms such as piloerec- 
tion, hyperhidrosis, hypothermia, fever, ver- 
tigo, and general weakness occurred occa- 
sionally. 

Other paroxysmal symptoms, not neces- 
sarily occurring at the time of the abdomi- 
nal complaints, were frequent. Paroxysmal 
headaches occurred in 26 per cent of the 
patients, and a behavior disorder, usually of 
a paroxysmal nature, was found in 26 per 
cent. Thirty-one per cent of these individ- 
uals had some type of seizure manifestations: 
febrile convulsions occurred in 21 per cent, 
grand mal seizures in 16 per cent, psycho- 
motor attacks in 16 per cent, and paroxys- 
mal pains in locations other than the head 
and abdomen were prominent in one patient. 

The family history showed a rather high 
incidence of paroxysmal disorders. Either 
migraine headaches or seizures were present 
in some close relative in 26 per cent of the 
patients, and peptic ulcer was present in a 
close relative in 16 per cent. 

Roentgen studies of the gastrointestinal 
tract were carried out in 17 patients. Of 
these, the studies were normal in 65 per cent, 
pylorospasm was found in 23 per cent, and 
peptic ulcer in 12 per cent. 

A history of head injury was obtained in 
many of the cases, but it is difficult to eval- 
uate the significance of the minor injuries 
so frequent in childhood. It was felt that 
there was adequate evidence of encephalop- 
athy (posttraumatic or otherwise) on the 
basis of the history or clinical examination 
in 26 per cent of the patients, and in 3 of 
these it appeared to be the result of birth 
injury. 
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ELECTROENCEPHALOGRAPHIC 
FINDINGS 


Twenty-six electroencephalograms were 
obtained on the 19 patients in this series. Of 
these 26 tracings, 15 per cent were normal, 
23 per cent were borderline, and 58 per cent 
were definitely abnormal. On the 4 normal 
tracings, one was not repeated and repeat 
tracings of the other 3 were not normal. 
Thus, the over-all incidence of normal elec- 
troencephalograms in these patients would 
be only 5 per cent. Ninety-two per cent of 
the 26 tracings showed some sleep record. 
Since many of the electroencephalograms 
showed more than one type of abnormality, 
the percentages in the tabulation shown be- 
low total more than 100 per cent. 


All electroencephalograms normal 5“ 


Diffuse fast or slow changes 35% 
Focal disturbances 62% 
Focal disturbances in intertemporal 
leads 27% 
Paroxysmal fast patterns 8% 
Paroxysmal delta patterns 11% 
Paroxysmal theta patterns 11% 
14 and 6/sec. dysrhythmia 42% 


A summary of the EEG changes shows 
that (1) the majority of these patients had 
either borderline or definitely abnormal elec- 
troencephalograms and (2) the most fre- 
quent changes consisted of rhythmical recti- 
fied spikes (14 and 6 per second dysrhyth- 
mia) most easily seen in the intertemporal 
leads and presumably originating deep 
within the brain. It should be pointed out 
that the 14 and 6 per second dysrhythmia is 
seldom seen unless the electroencephalogram 
contains a period of light sleep. It should, 
also, be pointed out that there was a fre- 
quent (but not invariable) positive correla- 
tion between the improvement in the elec- 
troencephalogram and the improvement in 
the clinical pattern on appropriate treatment. 


TREATMENT 


The duration of the complaints when the 
patients were first seen varied from 3 weeks 
to 18 years with an average of 65 months. 
This extended history prior to treatment 
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provided a reasonably adequate control for 
evaluation of the effect of treatment. The 
frequency of the attacks prior to treatment 
varied from extreme cases with attacks every 
15 to 20 minutes every day to those with 
attacks twice a year. Because of the entirely 
satisfactory response of most patients to 
diphenylhydantoin sodium (Dilantin) _ this 
was the only treatment used in the majority 
of instances. The follow-up period of treat- 
ment ranged from | month to 10 years. The 
evaluation of the effectiveness of treatment 
was not adequate in 7 cases although in 4 
of these there was considerable evidence 
pointing to improvement. In 12 cases there 
were sufficient data to estimate the degree 
of improvement. The percentage was calcu- 
lated by determining the number of seizures 
the patient would have been expected to 
have in a period of observation prior to 
treatment as compared with a similar period 
while under treatment. If, in the period of 


observation under treatment, the patient had 


only 25 per cent as many attacks as in a 
similar control period, improvement would 
be recorded as 75 per cent. With the use of 
this technique of evaluation in the 12 patients 
with adequate follow-up, the results were as 
follows: 

Five patients were completely free of at- 
tacks (100 per cent improvement). 

Five patients had less frequent attacks 
with an improvement averaging 84 per cent. 

Two patients showed no improvement. 


CASE REPORTS 


Case 1. V. B., a white girl aged 4 years, 
was admitted to the pediatric service of the 
Lloyd Noland Hospital twice during April, 
1955, both times because of attacks of acute 
abdominal pain. She had had two or three 
such attacks in the 10 days preceding each 
admission, each attack lasting 6 to 18 hours. 
In the attacks, she would suddenly cry out 
with pain in the abdomen, and would have 
nausea and vomiting. The pain was so severe 
that she would double up and often roll 
from side to side. There was a history of 
less severe attacks of abdominal discomfort 
once or twice a year since 1951. 
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The patient had been rendered uncon- 
scious for a short period of time in an auto- 
mobile accident in 1953. The past histor, 
did not disclose any other factors which 
might have produced encephalopathy. In- 
vestigation of the family history revealed 
that the mother had peptic ulcer, a maternal! 
aunt and grandmother had peptic ulcer and 
migraine headaches, an uncle had migraine, 
and a paternal cousin had convulsions. 

On each admission, the patient presented 
the picture of extreme prostration with acute 
abdominal discomfort, but no other physical 
abnormality was found. Immediately after 
two attacks had subsided, a gastrointestinal 
series showed a mild pylorospasm. Two other 
gastrointestinal series were normal as were 
routine laboratory procedures, stool cultures, 
studies for ova and parasites, intravenous 
pyelograms, liver function tests, and roent- 
genograms of the skull. 

An electroencephalogram on May 9, 1955 
(Fig. 1), at the time of the second admission 
to the hospital, was interpreted as border- 
line with slight reduction of alpha activity 
and sleep patterns on the left; some forms 
were seen which resembled “14 and 6/sec. 
dysrhythmia.” 

Following this electroencephalogram, the 
patient was started on 100 mg. of diphenyl- 
hydantoin sodium daily and was completely 
free of attacks until early in November when 
she had a few episodes of mild abdominal 
pain, not associated with nausea, vomiting, 
or prostration. The diphenylhydantoin sodium 
was then increased to a total of 150 mg. 
daily, but she continued to have occasional 
episodes of mild abdominal pain lasting 
about 15 minutes which were not in any way 
disabling. Her attacks decreased in fre- 
quency and severity and the diphenylhydan- 
toin sodium was discontinued in July, 1957. 
The patient remained symptom free until 
May, 1958, when she again began to have 
attacks of abdominal pain three or four times 
a week but not associated with prostration 
or vomiting, but fer the first time accom- 
panied by some headache. These were not 
sufficiently severe for her to seek medical 
attention until August, 1958, at which time 
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a repeat electroencephalogram (Fig. 2) again 
showed reduction of potential in the left 
hemisphere with many runs of rectified 14 
per second activity during drowsing. The 
patient was again started on diphenylhydan- 
toin sodium, 150 mg. daily, without sub- 
stantial relief of the abdominal pain, but 
with complete relief of the headaches. The 
abdominal pain continued to occur occa- 
sionally, averaging about one attack per 
week at the latest report in May, 1959; the 
attacks were never severe enough to cause 
more than mild temporary disability. 
Case 2. S. B., and 11-year-old white girl, 
was admitted to the Lloyd Noland Hospital 
Feb. 27, 1958, because of attacks of severe 
abdominal pain which had been occurring 
every | to 2 hours for the several preceding 
days. A history was elicited of similar attacks 
of abdominal pain occurring every month or 
2 for the last 4 years, sometimes associated 
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with slight hematemesis. The patient had 
received treatment for pylorospasm (with 
belladonna-group derivatives) without sub- 
stantial benefit. 

There was no history of head injury or 
any process which might produce encephalop- 
athy. A maternal uncle of the patient had 
convulsions, and the patient’s mother had 
had a “nervous breakdown” requiring psy- 
chiatric treatment. 

On admission, the patient was quite le- 
thargic and complained of abdominal pain, 
there was mild tenderness in the left lower 
quadrant of the abdomen. A gastrointestinal 
series had been done on Feb. 10, 1958, and 
Feb. 22, 1958, in the outpatient department. 
The study on February 10 showed mild 
pylorospasm; the one on February 22 was 
normal. Routine laboratory examinations, 
x-rays of the skull and chest, an LE cell 
preparation, and another gastrointestinal 


Fig. 1. Electroencephalogram on V. B. (Case 1) obtained May 9, 1955. This is a sleep tracing 
and shows a suggestion of positive 14 per second spikes (indicated by arrow). All of the leads 
shown are connected to a central vertex reference. 
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series were negative for significant abnor- 
mality. An electroencephalogram (Fig. 3) 
obtained on March 14, 1958, was abnormal 
and showed a variety of paroxysmal disturb- 
ances including paroxysmal slow activity 
mixed with fast activity, unusual bursts of 
high voltage paroxysmal delta forms in the 
waking and drowsing record, and rectified 
14 per second and rectified 6 per second 
spikes. The patient was started on diphenyl- 
hydantoin sodium 100 mg. daily on March 
17, 1958, but the attacks continued in milder 
form. The medication was increased to 200 
mg. daily on April 5 and the attacks rapidly 
disappeared within a week. When last seen 
on October 27, 1958, the patient had had 
no attacks of abdominal pain whatsoever. 
A repeat electroencephalogram (waking and 
sleeping) on May 26, 1958, was entirely 


normal. 


V.B.; Age 8; EEG Mo, 1568; 8/22/58; Asigap,; 
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DISCUSSION 


In considering the syndrome of “abdom- 
inal epilepsy” several questions usually arise. 
The first question is in regard to the rela- 
tionship of this disorder to the development 
of frank epileptic phenomena such as grand 
mal or petit mal seizures later in life; the 
second is in relation to the differential diag- 
nosis between this syndrome and “abdominal 
migraine”; and the third is related to the 
clinical and laboratory criteria necessary to 
establish the diagnosis. 

At this time it is impossible to state the 
prognostic significance of this syndrome. It 
is apparently due to diverse causes and the 
general prognosis depends more upon the 
nature of the pathologic lesion than upon 
the appearance of this particular clinical 
syndrome. In general, it is our impression 
that in most children this is a relatively 


L. MIDTEMPORAL - VERTEX 


second | 5° 


L. MIDTEMPORAL - MIDTEMPORAL 


Fig. 2. Repeat electroencephalogram on V. B. (same patient as in Fig. 1) on Aug. 22, 1958. 
Sleeping record shows 14 per second rectified activity in right hemisphere leads and in in- 
tertemporal leads. 
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Fig. 3. Electroencephalogram obtained March 14, 1958, on S. B. (Case 2). The sleeping 
record shows a short burst of rectified 14 per second spikes in the intertemporal leads. These 
are hardly noticeable in any other leads. Abbreviations are the standard ones for the inter- 
national electrode placement system (A:, left ear; A:, right ear; Cs, left central; C,, right 
central; T;, left anterior temporal; T:, right anterior temporal; T;, left midtemporal; T,, right 


midt>mporal; Cy, central vertex). 


benign syndrome with a strong tendency to 
spontaneous remission. This feeling is in ac- 
cord with the statement recently expressed 
by Kellaway, Crawley, and Kagawa” in re- 
gard to the convulsive equivalent disorders 
in general. In the absence of obvious organic 
brain deficit, it would seem reasonable to 
postulate a strong likelihood of spontaneous 
remission in the majority of patients with or 
without treatment. The prognosis has an 
even more favorable aspect when one con- 
siders the almost uniformly satisfactory re- 
ponse to anticonvulsant medication. 

There is unquestionably an overlapping 
between the clinical syndromes of abdominal 
migraine and abdominal epilepsy. At the 
time of Moore’s early publications on ab- 
dominal epilepsy, he implied that the elec- 
troencephalogram might be useful in making 
the differential diagnosis between these two 


conditions, and Prichard’s recent report** 
has the same implications, but, with the re- 
cent description of electroencephalographic 
abnormality in some cases of migraine,**-** 
doubt is thrown upon the usefulness of the 
waking electroencephalogram as a means of 
establishing a differential diagnosis between 
the two conditions. In our series of cases, the 
highly specific “14 and 6/sec. dysrhythmia” 
of Gibbs’® occurred with great frequency, 
and, to date, this pattern has not been en- 
countered in association with headaches 
meeting the clinical criteria necessary for 
the establishment of a diagnosis of typical 
migraine. It, therefore, seems likely that the 
detection of this dysrhythmia in patients 
with symptoms suggestive of either abdom- 
inal epilepsy or migraine would favor a di- 
agnosis of abdominal epilepsy. There are, 
undoubtedly, cases where it would be im- 


362 Sheeby, Little, and Stone 


possible to make a clear differentiation be- 
tween the two syndromes, and, in such in- 
stances, a classification as either abdominal 
migraine or abdominal epilepsy might be 
artificial and unnecessary. Moore*® has dis- 
cussed the problem of differential diagnosis 
in abdominal epilepsy and abdominal mi- 
graine in some detail, and for further con- 
sideration of this problem the reader is re- 
ferred to his article. 

The criteria useful in establishing a diag- 
nosis of abdominal epilepsy are listed below: 
1. The attacks should be paroxysmal. 

2. The family history is often positive for 
a history of paroxysmal disorders such as 
headaches or seizures. 

3. Although the patient behaves as though 
the pain is of great severity, its method of 
occurrence often leads the family and physi- 


cian to suspect malingering or hysteria, . 


especially if there are associated bizarre 
phenomena such as paroxysmal headaches, 
paroxysmal pains in other parts of the body, 
and atypical syncopal attacks. 

4. There is usually some disorder of con- 
sciousness (usually not to the point of com- 
plete unconsciousness). Somnolence before 
or after the attack is common. 

5. The favorable response to a therapeutic 
trial of diphenylhydantoin sodium is usually 
dramatic. 

6. The electroencephalogram usually 
shows some abnormality. If a sleep tracing 
is obtained, there is a high incidence of the 
14 and 6 per second dysrhythmia or other 
patterns suggesting disturbance in the deeper 
structures of the brain. 


SUMMARY 


The syndrome of abdominal epilepsy has 
been recognized for a number of years, but 
is rarely diagnosed. Our experience indicates 
that it occurs with a much greater frequency 
than was formerly suspected. It is predom- 
inately a syndrome affecting children and is 
manifested by paroxysmal attacks of abdom- 
inal pain and vomiting. Headaches, atypical 
syncopal episodes and somnolence often 
accompany the abdominal symptoms. The 
electroencephalogram is usually abnormal 
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and often shows the “14 and 6/sec. dysrhyth- 
mia” which Gibbs feels is an indication of 
thalamic and hypothalamic epilepsy. The 
disorder is apparently benign and usually 
responds well to therapy with diphenylhy- 
dantoin sodium. 
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A critical evaluation 


of therapy of febrile seizures 


J. Gordon Millichap, M.D.,* Louis M. Aledort, B.S., and Jack A. Madsen, M.D. 


NEW YORK, N. Y. 


FEBRILE seizures occur commonly in in- 
fants and young children and generally in 
response to fever caused by acute infections 
of the upper respiratory tract. The height of 
the fever is important in inducing an attack, 
and the body temperature at the onset of 
the convulsion is a reliable measure of the 
threshold of the febrile seizure.’ Patients 
with a high threshold would be expected to 
have convulsions only in response to a fever 
of 41° C. (105.8° F.) or more, and efficient 
antipyretic measures alone might be suffi- 
cient to avert the seizure. In children with a 
low threshold, however, seizures might occur 
in response to a fever of 38.5° C. (101° F.), 
and both anticonvulsant and antipyretic 
therapy would be required. 

The ideal compound for treatment of 
febrile seizures should raise the threshold 
and prevent the seizure with dosages which 
are relatively nontoxic. Since febrile seizures 
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are likely to occur only at the time of an 
acute febrile illness, the action of the drug 
should be rapid in onset and allow inter- 
mittent administration so that the necessity 
for continuous medication may be avoided.* 

The advisability of continuous anticon- 
vulsant therapy in the management of febrile 
seizures is controversial.**° Some authors 
have recommended that phenobarbital or 
diphenylhydantoin (Dilantin) be given after 
the first seizure and continued until the pa- 
tient in 34% or 4 years of age. It is argued 
that such treatment would be successful in 
the prevention of subsequent seizures, that 
rare postictal paralytic accidents would be 
avoided, and that the ultimate prognosis 
would be improved. Continuous treatment 
with phenobarbital has been advocated for 
patients who have had febrile seizures more 
than 3 times in 1 year. Since the incidence 
of febrile seizures was greater than 4 in only 
12 per cent of one series of patients,’ how- 
ever, the prophylactic value of this form of 
therapy would seem to be small. Many 
practitioners are Opposed to continuous an- 
ticonvulsant therapy and prescribe pheno- 
barbital only at the time of subsequent 
febrile episodes. 

In order to determine more accurately 
the optimum method of treatment and the 
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indications for continuous administration 
of anticonvulsant drugs, patients in this in- 
vestigation were unselected and were allo- 
cated alternately to 2 groups. One group of 
patients received anticonvulsant therapy by 
the intermittent method and the other by 
the continuous method. 


MATERIALS AND METHODS 


Between July, 1956, and June, 1958, all 
infants and children who entered the emer- 
gency service of the Bronx Municipal Hos- 
pital Center and who were suffering from 
febrile seizures were referred to the Pediatric 
Seizure Clinic for complete neurological 
study. The data obtained included personal 
and family histories, physical and neuro- 
logical examinations, electroencephalogram, 
roentgenogram of the skull, and blod chem- 
istry analyses. The cerebrospinal fluid was 
examined at the time of the febrile seizure. 
An interval of at least 7 days was allowed 
to elapse before the electroencephalographic 
recording. The diagnosis was accepted in 
infants and young children whose seizures 
were associated with fever and infection 
which did not primarily involve the brain. 
The patients were examined at intervals of 
6 months or less, according to the recurrence 
of seizures. Treatment of the febrile seizure 
in the emergency room consisted of spong- 
ing with tepid water, aspirin, and pheno- 
barbital. Penicillin and sulfonamides or tet- 
racycline were prescribed when indicated 
for an associated infection. 

Patients were treated subsequently by one 
of two methods. Some patients received 


An evaluation of therapy of febrile seizures 


Table I. Incidence of recurrence of febrile seizures during intermittent and con- 
tinuous treatment with anticonvulsant drugs 
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phenobarbital (mean daily dose, 3.8 mg. per 
kilogram) only at the time of each febrile 
episode; parents were advised to administer 
the drugs orally at the earliest sign of in- 
fection. Alternate patients were given reg- 
ular daily doses of phenobarbital (mean 
dose, 3.1 mg. per kilogram) in addition to 
that received at the time of each episode. 
The effect of Dilantin administered regularly 
(mean daily dose, 10 mg. per kilogram) was 
observed in a small group of patients which 
included some who had previously received 
phenobarbital. All patients were treated 
with aspirin, sponging with tepid water, and 
with antibiotics when necessary. The number 
of febrile seizures was recorded. In the eval- 
uation of results, patients were grouped 
according to the method and type of therapy 
and the therapeutic response. Clinical and 
electroencephalographic findings were com- 
pared so that, apart from the treatment 
under study, any systematic difference in 
the factors which could influence the in- 
cidence of seizures might be recognized. 


RESULTS 


The results of therapy with anticonvul- 
sant drugs are shown in Table I. Febrile 
seizures recurred in 53 per cent of 19 pa- 
tients treated intermittently and in 43 per 
cent of 21 patients treated continuously 
with phenobarbital. Febrile seizures recurred 
in all 7 patients given Dilantin by continu- 
ous administration. The number of recur- 
rences in patients not benefited by phenobar- 
bital or Dilantin ranged from 1 to 7, with 
an average of 2 seizures per patient. Seda- 


Continuous therapy 


Intermittent therapy 
with phenobarbital 


No. of febrile 
seizures before 


Phenobarbital Dilantin 


trial of Patients with Patients with Patients with 
anticonvulsant No. of recurrence of No. of recurrence of No. of recurrence of 

drugs patients seizures patients seizures patients seizures 

1 to 3 14 6 12 4 + 4 

4 to 10 5 4 9 5 3 3 

Total 19 10 (53%) 21 9 (43%) 7 7 
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Table II. Comparison of clinical findings in patients with febrile seizures treated 
intermittently and continuously with anticonvulsant drugs 


Intermittent 
therapy with 
phenobarbital | Phenobarbital | 


Continuous therapy 


Clinical findings Dilantin 


No. of patients 19 21 
Mean convulsive temperature* 39.8° C. 39.8° C. 


la) 


> 3 previous febrile seizures 
Focal febrile seizures 
Nonfebrile seizures 
Recurrent spontaneous seizures 
Complicated pregnancy and/or birth 
Abnormal electroencephalogramt 
Family history: 
Febrile seizures 
Nonfebrile seizures 
Recurrent spontaneous seizures 
*Mean body temperature at which seizures occurred. 
tDifference not significant, P > 0.05 < 0.10. 
tParoxysmal high voltage epileptiform discharges. 
§Difference not significant, P > 0.30. 


| Difference not significant, P > 0.10. 


tion or ataxia occurred in 2 patients treated 
continuously with phenobarbital in 
an equal number of those treated with 
Dilantin; toxic effects were not observed 
in patients who received phenobarbital in- 
termittently. The period of observation 
ranged from 6 months to 2 years. 

The two groups of patients treated with 
phenobarbital were comparable with regard 
to the frequency of complicating factors in 
the personal and family histories and the 
incidence of epileptiform discharges in the 
electroencephalograms (Table II). Abnor- 
mal clinical findings in the group treated 
with Dilantin were about equal in frequency 
to those found in the groups treated with 
phenobarbital, but a statistical comparison 
could not be made because of the small 
number of patients included in the study. 

Of the total number of patients treated, 
22 (53 per cent) had a recurrence of febrile 
seizures. Table I shows that the tendency 
to recurrence was greater among patients 
with a previous history of 4 or more febrile 
seizures (64 per cent) than in those with a 
history of 1 to 3 seizures (38 per cent), but 
the difference in incidence was not signifi- 
cant (P > 0.20). Apart from the incidence 


(26%) (43%) 
(16%) (29%) 
(16%) (24%) 
(11%) (19%) 
(53% )t (19% 
(16% )§ (33% )§ 


6 (29%) 
3 (14%)!|| 
3 (14%) 


(37%) 


of focal seizures, the frequency of abnormal 
clinical electroencephalographic _find- 
ings was not significantly different in pa- 
tients whose seizures were controlled and in 
those whose seizures were not controlled 
with anticonvulsant drugs. Of the 9 patients 
with focal febrile seizures, the majority was 
found to have no recurrence (Table ITI). 


DISCUSSION 


In the present controlled evaluation of 
conventional methods of treatment of febrile 
seizures, the prophylactic value of continu- 
ous administration of phenobarbital was not 
superior to that of intermittent therapy alone. 
Control of the seizures was poor and of 
questionable degree in the patients of both 
groups. Of 110 unselected patients with 
febrile seizures examined at the Bronx Mu- 
nicipal Hospital Center, the majority had 
not been treated systematically with anti- 
convulsant drugs, and a recurrence of febrile 
seizures was recorded only in 54 per cent." 
Thus, the incidence of recurrence of the 
seizures observed in these patients was not 
greater than in those of the present series 
whose treatment was continuous or inter- 
mittent but well controlled. An unsatisfactory 


5 
3 
3 
2 
10 
3 | 
7 1 
8 (42%)|! 1 
5 (26%) 1 
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response to treatment was observed also by 
Livingston and associates'' in an uncon- 
trolled study of 9+ patients, 76 of whom had 
nonfebrile in addition to febrile seizures; 
febrile seizures recurred in 15 (49 per cent) 
of 31 patients who received irregular or no 
treatment and in 33 (52 per cent) of 63 
patients who were treated regularly with 
the usual anticonvulsant drugs. The type of 
anticonvulsant drug and the doses employed 
were not mentioned in this report. 

In the present clinical trial, doses usually 
adequate for the control of nonfebrile sei- 
zures were administered and the _ initial 
amount of drug was equal to that generally 
recommended (1 to 5 mg. per kilogram of 
phenobarbital daily'* or 16 mg. 3. times 
daily for children under 3 years of age*). 
During a febrile illness, the patients in the 
group treated regularly with phenobarbital 
received doses which were twice the average 
initial amount and within the maximal range 
generally tolerated by infants and children.® 
Also, maximal doses of Dilantin® '* admin- 
istered regularly were complemented by 
average doses of phenobarbital at the onset 


Table III. Comparison of clinical findings 
in patients with febrile seizures, uncontrolled 
and controlled by anticonvulsant drugs 


Patients with febrile 


seizures 
| Uncon- | Con- 
Clinical findings trolled | trolled 
No. of patients 22 19 
Mean convulsive 
temperature 39.8°C. 39.8°C. 
Focal febrile seizures 2 (9%)* 7 (37% )* 
Nonfebrile seizures 3 (14%) 5 (26%) 
Recurrent spontane- 
ous seizures 3 (14%) 3 (16%) 


Complicated pregnancy 


and/or birth 10 (45%) 5 (26%) 
Abnormal electroen- 
cephalogram 5 (23%) 6 (32%) 


Family history: 


Febrile seizures 7 (32%) 8 (42%) 
3 


Nonfebrile seizures 8 (36% )+ (16% )+ 
Recurrent spontane- 
ous seizures 6(27%)t~ 2(11%)t 


*Difference significant, P — 0.03. 
Difference not significant, P > 0.20. 
tDifference not significant, P = 0.20. 
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of infection and until the fever subsided. 
Of the total group of 28 patients treated 
continuously with anticonvulsant drugs and 
with additional doses during fever, 16 (57 
per cent) had a recurrence of seizures. The 
treatment of these patients with doses in 
the maximal tolerated range was not more 
effective than intermittent therapy admin- 
istered in average doses. 

That large and toxic doses of phenobar- 
bital may be required for the prevention of 
febrile seizures is suggested by the results of 
laboratory studies. Whereas 15 mg. per kilo- 
gram is sufficient for the control of non- 
febrile seizures induced by pentylenetetrazol 
(Metrazol) in mice,’* 100 mg. per kilogram 
is required for the prevention of experi- 
mental febrile seizures, and toxic effects of 
phenobarbital are observed at a dose level 
of 50 mg. per kilogram. The ineffectiveness 
of Dilantin in the treatment of febrile 
seizures in children has been observed in 
animals; the threshold to experimental 
febrile seizures is not elevated and the se- 
verity of clonus is enhanced.* 

In recent reports, Livingston has classified 
patients with febrile seizures into two 
groups.® In those with so-called simple fe- 
brile convulsions, the seizure was generalized 
and of short duration, the electroencephalo- 
gram was normal, and the family history 
for recurrent spontaneous seizures was neg- 
ative; intermittent treatment with phenobar- 
bital was advised. Patients included in the 
second group presented one or more of the 
following findings: a prolonged or focal con- 
vulsion, electroencephalographic abnormali- 
ties, and a history of epilepsy in the imme- 
diate family; continuous treatment with 
antiepileptic drugs was recommended.® In 
the present study, the number of patients 
who would qualify for inclusion in the 
second category defined by Livingston was 
not significantly different in the groups 
treated intermittently or continuously. The 
relatively poor response of febrile seizures 
to anticonvulsant medication showed no re- 
lation to the occurrence of clinical compli- 
cations and _ electroencephalographic ab- 
normalities 
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In the prophylactic treatment of fever- 
induced seizures, the long-continued admin- 
istration of anticonvulsant medication ap- 
pears unwarranted. A recent study has 
shown that febrile seizures generally do not 
predispose to recurrent spontaneous seizures 
but that this complication is dependent upon 
genetic or other acquired factors.’ Patients 
with prolonged febrile seizures and electro- 
encephalographic abnormalities are more 
likely to develop recurrent spontaneous 
seizures than those without such complica- 
tions.” Nevertheless, continuous treat- 
ment with anticonvulsant medication should 
not be instituted on the basis of these 
criteria alone. Such therapy should be re- 
served for patients with a particularly low 
threshold in whom seizures occur with 
minimal fever and for those who have also 
suffered from a nonfebrile seizure. In a 
series of 313 patients with both types of 
seizures reported upon by Lennox,"* the on- 
set of spontaneous seizures was delayed for 
5 or more years in 23 per cent. The interval 
between febrile and spontaneous seizures 
was from 22 to 27 years in 6 cases and 35 
years in 1 case. The continued use of anti- 
convulsant drugs before the onset of nonfe- 
brile seizures would therefore seem irrational. 

Of the anticonvulsant drugs available, 
phenobarbital is the most potent against fe- 
brile seizures experimentally induced in 
animals and, at toxic dose levels, some anti- 
pyretic activity is observed.*? For patients 
with febrile seizures alone, the intermittent 
method of therapy should be most successful 
when relatively large doses of phenobarbital, 
administered at the earliest signs of infec- 
tion, are employed as an adjunct to anti- 
pyretic measures. 


SUMMARY 


In a controlled study of two groups of 
patients treated with phenobarbital either 
intermittently at the time of febrile episodes 
or continuously, febrile seizures recurred in 
approximately 50 per cent. Control of the 
seizures was of equal but questionable degree 


in both groups. 
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Dilantin failed to prevent recurrence of 
febrile seizures in 7 children treated con- 
tinuously. 

Continued administration of anticonvul 
sant drugs is unwarranted in the prophylactic 
treatment of seizures which occur only in 
association with fever. Phenobarbital should 
be used intermittently in relatively large 
doses at the earliest signs of infection and 
as an adjunct to antipyretic therapy. 
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with hypothyroidism 


A case report and review of literature 


LOS ANGELES, CALIF. 


THe first 3 cases of pseudohypoparathy- 
roidism were described by Albright and asso- 
ciates' in 1942 as examples of the “Sea- 
bright-bantam syndrome.” The analogy was 
drawn between this condition and the Sea- 
bright-bantam roosters which have female 
plumage despite normal levels of circulating 
male hormones. In both instances there is 
apparent failure of end organ responsiveness 
to specific hormones. In the pseudohypo- 
parathyroid patients parathyroid extract 
typically fails to elicit normal phosphorus 
diuresis. This renal tubular abnormality, 
more than any other single clinical finding, 
has separated this group from hypoparathy- 
roidism. In 1950, Elrick, Albright, and co- 
workers* emphasized the diagnostic features 
of this syndrome: 

1. Clinical and laboratory evidence of 
parathyroid insufficiency without evidence 
of renal disease, steatorrhea, or generalized 
osteomalacia, and with little or no response 
to parathyroid hormone. 


From the Department of Pediatrics of the 
University of Southern California School of 
Medicine and the Children’s Hospital Society 
of Los Angeles. 

*Present address, The Northwest Clinic for Children, 
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2. Shortening of the metacarpal and met- 
atarsal bones. 

3. Short, thickset appearance, 
facies, and mental retardation. 

4. Soft-tissue calcifications in subcutaneous 
areas and in the basal ganglia. 

As more cases have appeared in the litera- 
ture other features have been noted to be 
very common. Defective and delayed primary 
or secondary dentition has been found in a 
large number of cases and cataracts have 
been described in about half of the patients. 
The purpose of this paper is to review the 
clinical and diagnostic features of pseudo- 
hypoparathyroidism for the current American 
pediatric literature and to report a case with 
laboratory findings suggesting hypothyroid- 
ism. 


round 


REPORT OF CASE 


History. A 10-year-old Caucasian female 
child was admitted to the Children’s Hos- 
pital on Feb. 17, 1958. She was referred by 
the school psychologist and Health Depart- 
ment because of mental retardation, extreme 
obesity, and visual disturbance. A diagnosis 
of pseudohypoparathyroidism had been made 
at the Salt Lake County General Hospital, 
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Utah, in 1953 when the patient was 5 
vears of age. 

At the age of 3 to 4 months she began to 
gain weight rapidly, and since that time she 
had been quite obese. At 5 years of age she 
weighed 75 pounds. She sat at 7 months, 
walked at 22 months, and began to talk at 
3 years. At the age of 2% to 3 years her 
parents noted hard deposits in the skin of 
her legs and along the back of her head. 
Her actions have always been slow and de- 
liberate, her speech hesitating but distinct, 
and her manner somewhat shy. She was 
placed in a special training class in an ele- 
mentary school. 

Family history. Both parents are living and 
in good health. Her mother is moderately 
obese and short in stature but shows no 
skeletal abnormalities. A 15-year-old brother 
and 1|-year-old sister are both in good health 
and present no abnormalities. There is no 
history of familial abnormalities or heredi- 
tary disease. 

Past medical history. Birth weight was 5 
pounds, 14 ounces. Before the age of 5 she 
had had measles, mumps, scarlet fever, and 
chicken pox without complications. There 
was no history of convulsive seizures. At 512 
years of age she was admitted to Salt Lake 
County General Hospital for diagnostic 
studies because of obesity and mental re- 
tardation. Extensive study at that time led 
to the diagnosis of pseudohypoparathyroid- 
ism. Significant findings included a serum 
calcium of 8.0 mg. per cent, phosphorus of 
8.0 mg. per cent, short metacarpal bones, 
subcutaneous calcifications, and an LQ. of 
52. Biopsy of a pretibial calcification re- 
vealed “calcification without ossification.” 
An Ellsworth-Howard test was performed, 
but the results are not available at the pres- 
ent time. After discharge from the hospital 
the patient was lost to further observation. 
No treatment was instituted. 

Physical examination. Her weight was 149 
pounds, height 52 inches, pulse 78 per 
minute, and respirations 12 per minute. The 
patient was markedly obese with a round, 
fat face (Fig. 1). She was shy and her move- 
ments were slow and hesitating. The initial 
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impression was moderate mental retardation. 
A scar from the earlier biopsy was noted in 
the left pretibial region. Subcutaneous calci- 
fications were palpated along the left tibial 
area, left forehead, left submaxillary area, 
and the occipital scalp. The hands and feet 
were stubby and broad (Fig. 2). The index 
finger was longer than the third finger bi- 
laterally. There were two or three tiny 
round opacifications irregularly located in 
each lens. The fundi were normal. Much 


Fig. 1. Marked obesity, short stature, and round 
facies. 


Vy 
> 
£ 
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of her primary dentition was still present 
although she did have several permanent 
teeth. The neck was short and broad. There 
were no neurological abnormalities. Chvostek 
and Trousseau signs were not present. 

Laboratory studies. Complete blood count 
and urinalysis were normal. The protein- 
bound iodine on two occasions measured 2.6 
and 2.7 ng per 100 c.c. Creatinine clearance 
on two occasions (24 hour study) was 112 
and 147 c.c. per minute per 1.73 M?*. Phos- 
phorus clearance before parathormone ad- 
ministration on two occasions was 7.8 and 
4.8 c.c. per minute per 1.73 M®*. After 8 
days of administration of 200 units of para- 
thormone daily, phosphorus clearance meas- 
ured 2.3 c.c. per minute per 1.73 M?*. Cho- 
lesterol was 177 mg. per 100 c.c. Urinary 
17-ketosteroid excretion was 1.3 mg. per 24 
hours (normal at age 11 years: 1.5 to 4.5 
mg. per 24 hours). Urinary pregnanetriol 
was 0.5 mg. per 24 hours (normal adult 
range: up to 3.0 mg. per 24 hours). Urinary 
calcium (Sulkowitch) remained consistently 
low even after the serum calcium concen- 
tration rose to normal. The serum alkaline 
phosphatase was 2.2 Bodansky units. The 
results of the Ellsworth-Howard test are 
shown in Fig 3. Measurements of serum 
calcium and phosphorus and their response 
to treatment are shown in Fig. 4. The elec- 
troencephalogram showed a_ generalized 
diffuse disturbance. 

Radioactive iodine uptake was 7.3 per 
cent in the initial 24 hours. After admin- 
istration of 30 units of thyroid-stimulating 
hormone (Thytropar) over a period of 3 
days the uptake of I'** was 14.1 per cent. 
On two occasions before therapy, reabsorp- 
tion of phosphorus was 90.4 per cent and 
95.2 per cent; after 2 months of therapy 
with vitamin D, phosphorus reabsorption 
had declined to 87.7 per cent. 

Roentgenographic studies. The calvarium 
was thickened in the frontal and parietal 
areas (Fig. 5). Calcifications were seen in the 
occipital scalp. According to the standards 
of Greulich and Pyle the bone age ap- 
proached that of a child of 13 to 14 years. 
The metatarsal bones were abnormally short 
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Fig. 2. Short stubby hands. Index fingers longer 
than middle fingers. 


(ee /MIN/ M2) 


—— PATIENT 
CONTROL 


Fig. 3. Ellsworth-Howard test. 


except for the right fifth and left first and 
fifth metatarsals, and the epiphyses were 
prematurely closed. Calcifications were evi- 
dent throughout the soft tissues of both feet 
(Fig 6). The long bones were fairly dense. 
Calcifications were demonstrated in the soft 
tissues of all four extremities. The first, third, 
fourth, and fifth metacarpals and most of 
the phalanges were short; the cortex of the 
bones of the wrists and hands was thin 
(Fig. 7). 

Psychological examination. The patient 
functioned intellectually at a mentally re- 
tarded level. She was eligible for special 
developmental classes for children who pro- 
gress slowly. She was meticulous and con- 
scientious and could be taught practical 
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Fig. 4. Serum calcium and phosphorus in response to treatment. 


routine tasks. She appeared to be educable 
only to a limited extent. She was conscious 
of her obesity and sensitive about it, but she 


did not seem seriously depressed or with- 
drawn. She was pleasant and compliant, but 
essentially immature in her thinking. 

1.Q. testing by the Stanford-Binet Test, 
Form L, revealed a mental age of 5 years, 
11 months (chronological age 10 years, 7 
months). Her I.Q. was 56 with a range of 
abilities from basal 442 to 9 years, inclusive. 
Additional tests used in evaluation included 
the Merrill-Palmer Scale (nonverbal tests) , 
Draw-a-person, Draw-your-family, free draw- 
ings, Bender-Gestalt, Rorschach, Madeleine 
Thomas Stories (story completion test), 
Children’s Apperception Test, and Durrell- 
Reading Paragraphs. 

Course in the hospital. Parathyroid extract 
(50 units) was given intramuscularly every 6 
hours on the tenth hospital day and con- 
tinued for 10 days. The serum calcium and 
phosphorus levels and the phosphorus clear- 
ance tests failed to change appreciably (Fig. 
4). On the twentieth hospital day, the daily 
oral administration of 400,000 units of a 
concentrated vitamin D, preparation was 
begun. Approximately 11 days later the 
serum calcium rose to a value exceeding 


that of the serum phosphorus for the first 
time. Nine days after vitamin D, was begun, 
calcium lactate was added to the regimen 
in order to hasten the response. Fifteen days 
after the initiation of therapy with vitamin 
D, the serum calcium level was 4.9 mEq. 
per liter and the serum phosphorus, 3.9 mEq. 
per liter. She was discharged on daily oral 
doses of 50,000 units of vitamin D, and 2.0 
Gm. of calcium lactate. One week later she 
was seen in the Outpatient Clinic at which 
time the serum calcium level was again 4.9 
mEq. per liter and the serum phosphorus 
4.5 mEq. per liter. The vitamin D, was in- 
creased to 100,000 units daily, and thyroid 
extract was prescribed in a daily dose of 15 
mg. Two weeks after discharge the serum 
calcium and phosphorus levels were again 
4.9 and 4.5 mEq. per liter, respectively. 
Aluminum hydroxide gel was prescribed be- 
fore meals in order to retard intestinal ab- 
sorption of phosphorus. During the next 6 
weeks the dose of thyroid extract was in- 
creased gradually to 150 mg. daily. Two 
months after discharge from the hospital, her 
teacher and parents noted that she was more 
active and alert and was participating in 
more activities at school. Protein-bound io- 
dine at this time was 2.5 »g per 100 c.c. Four 
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months after discharge from the hospital 
the protein-bound iodine was 4.3 ug per 100 
c.c. (normal values: 4 to 8 ug per 100 c.c.). 


DISCUSSION 


Since the original description of the syn- 
drome of pseudohypoparathyroidism, 54 
cases have been reported. The 2 cases re- 
ported by Lowe® and Jackson,* however, did 
not conform to Albright’s criteria since 
steatorrhea was a prominent symptom in 
each case. Macgregor,® in reviewing the 
literature on hypoparathyroidism, found 13 
cases which fit the clinical picture of pseudo- 
hypoparathyroidism but which had been 
reported as spontaneous or idiopathic hypo- 
parathyroidism (Table I). Excluding the 
two cases by Lowe and Jackson, and in- 
cluding the present case, this brings the 
total number of published cases to 66 (Table 
I). 


CLINICAL FEATURES 


Obesity, short stature, and round facies 
were present individually or in combination 
in all but 5 reported cases (Cases 25, 28, 43, 
55, and 66), an incidence of 92 per cent. 
Adult patients rarely achieved stature in 
excess of 5 feet. The neck is characteristically 
short, and the fingers and hands are short 
and stubby. Obesity, although frequent, is 
rarely as severe as in the presently reported 
case. 

Cases have been reported in 44 females 
and 22 males, a ratio of 2:1. The oldest pa- 
tient at the time of diagnosis was 51 years 
of age,® the youngest 16 months.’ Approxi- 
mately 73 per cent of cases were diagnosed 
between 5 and 30 years of age, only 7.5 per 
cent before 5 years of age. Nine children 
had convulsive symptoms before 1 year of 
age, but all their cases were diagnosed later. 

Mental retardation is extremely common. 
Forty-one patients (62 per cent) were vari- 
ably retarded, the majority moderately to 
severely so. Normal mentality was asserted 
positively in only 8 patients, one of whom 
was of “high intelligence.” The relationship 
of hypocalcemic tetany and convulsive dis- 
orders to mentality is not well established. 
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Fig. 5. Thickened calvarium. 


Fig. 6. Short metatarsal bones and soft-tissue cal- 
cifications. 


Fig. 7. Short metacarpal bones, prematurely 
closed epiphyses, and cortical thinning. 
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In many of these patients, like our own, 
development had been slow from infancy, 
long before tetany or convulsions were ob- 
served. Apparently mental retardation may 
occur, at least partly independent of seizures. 
Other patients, however, develop normally 
in infancy, mental retardation becoming 
evident later in childhood. It is pertinent 
that backwardness, slowness, and passivity 
have been reported by many authors. To 
what extent hypothyroidism was responsible 
for these symptoms in our patient is con- 
jecturable. However, 2 months after admin- 
istration of vitamin D and thyroid was be- 
gun, she became more alert and participated 
more actively in school activities, despite 
persistence of a low protein-bound iodine 
level. Thus it seems that the apparent im- 
provement must have been due either to the 
vitamin D or to prejudiced opinions on the 
part of the parents and teachers. 

Most authors have not commented on 
changes in mental status following treat- 
ment with vitamin D. Oberst,’ however, ob- 
served “significant improvement in mental 
capacity,” and Mackler* reported “question- 
able mental improvement” following vitamin 
D therapy. 

In 58 of the reported cases (88 per cent) 
tetany, convulsions, or combinations of the 
two occurred. In 39 there was overt tetany 
and in 16 convulsive seizures as well. Con- 
vulsions were frequently generalized and an 
aura occasionally preceded seizures. In only 
8 case reports including ours, there were no 
histories of seizures (Cases 7, 8, 11, 25, 44, 
58, and 66). 

Tetany of the newborn was reported in 
twin girls by Talbot® but is not otherwise 
described. Macgregor’s® Case No. 2 had a 
febrile illness in infancy followed by occur- 
rence of fits. In Oberst’s’ patient, seizures 
occurred first at 16 months of age, and in 
Mackler’s* patient at 3 months. Mamou’s?® 2 
patients had tetany and seizures in infancy. 
Frank tetany began between 1 and 15 years 
of age in 64 per cent of those with this symp- 
tom, but most cases became manifest between 
the ages of 5 and 10 years (26 per cent). 
Excluding tetany, convulsive seizures uni- 
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formly began before 20 years, although again 
the initial seizure occurred most often 
between 5 and 10 years (37 per cent). 
Parkinsonism was present in 4 cases (Cases 
9, 22, 31, and 64) and narcolepsy in one 
(Case 11). 

The coincidental occurrence of hypothy- 
roidism in our case may offer an explana- 
tion for the absence of convulsions which 
may have remained latent because of a low 
convulsive threshold. In one reported case,° 
however, thyroid therapy was given without 
the concomitant use of vitamin D or calcium, 
and in this case the tetany seemed to im- 
prove. 


ROENTGENOGRAPHIC FINDINGS 


Numerous radiographic abnormalities have 
been reported. Cusmano, Baker, and Finby,"’ 
summarized the roentgenographic features 
of pseudohypoparathyroidism as follows: 

1. Metacarpal and metatarsal shortening. 
The first, fourth, and fifth metacarpals and 
the first and fifth metatarsals are most fre- 
quently affected and are usually wider than 
normal. 

2. Calcification in the basal ganglia. 

3. Soft-tissue calcification, especially in 
the region of the joints of the extremities. 

4. Thickening of the calvarium and widen- 
ing of the diploic space with a striated ap- 
pearance in some areas. 

5. Miscellaneous findings, including bow- 
ing of the extremities, osteoporosis, exos- 
toses, and accelerated osseous maturation. 

To these findings must be added osteoscle- 
rosis, coarse bony trabeculation, and severe 
genu valgum. The x-ray features are sum- 
marized in Table II. The most common 
abnormalities were shortening of metacarpals 
and metatarsals (58 per cent), soft-tissue 
calcifications (45.5 per cent), and cerebral 
calcifications (39.5 per cent). The single 
patient with severe genu valgum had many 
other skeletal abnormalities (Case 46). In 
only 3 cases (Cases 15, 19, and 66) were 
the second metacarpals affected. 

The general picture is one of short stubby 
hands with the index finger longer than the 
middle finger. The phalanges are often short 


378 Cohen and Donnell 


Table Il. Summary of roentgenographic 
findings 


Roentgenographic features 


Short metacarpal and/or metatarsal 
bones 

Soft-tissue calcifications 

Cerebral calcifications 

Thickened calvarium 

Osteoporosis 

Osteosclerosis 

Accelerated bone maturation 

Coarse bony trabeculation 

Exostoses 

Bowing of long bones 

Combined sclerosis and porosis 

Genu valgum 

Normal 


also. The fourth most frequently encoun- 
tered x-ray abnormality is the thickened 
calvarium and wide diploic space (24 per 
cent). This has been considered by one 
author"' as the most diagnostic x-ray fea- 


ture. 
LABORATORY 


The most consistent laboratory findings 
are elevated serum phosphorus and low 
serum calcium levels. The highest reported 
phosphorus concentration was 13.3 mg. per 
cent (Case 45) and the lowest reported cal- 
cium was 3.9 mg. per cent (Case 21). The 
lowest reported calcium unassociated with 
convulsions or tetany was 4.2 mg. per cent 

Case 8). Our patient's serum calcium was 
measured as low as 5.6 mg. per cent. Five 
patients (Cases 7, 19, 29, 52, and 58) had 
normal serum concentrations of calcium and 
phosphorus. One of these had convulsions, 
one had tetany, and another had convulsive 
seizures and laryngospasm. These patients 
may well represent cases of “pseudo-pseudo- 
hypoparathyroidism” which have recently 
been described.'* '* This unfortunate term 
has been used to describe a patient with the 
clinical syndrome of pseudohypoparathyroid- 
ism who does not have the corroborating 
laboratory evidence of hypocalcemia and hy- 
perphosphatemia. 

Urinary excetion of calcium and _ phos- 
phorus is decreased in nearly all patients. 
Renal function tests are within normal limits 
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in all patients studied. The serum alkaline 
phosphatase is inconsistently elevated. 


RELATIONSHIP TO OTHER 
ENDOCRINE GLANDS 


A diagnosis of hypothyroidism has often 
been considered in association with pseudo- 
hypoparathyroidism (Cases 1, 2, 5, 11, 13, 
16, 23, 28, 33, 37, 55, 57, 59, and 67). Un- 
fortunately, the protein-bound iodine has 
not been followed in patients before the one 
in the present report. However, the basal 
metabolism of 9 patients reported upon 
ranged from a —4 per cent to —28 per cent. 
Uhlemann’s'*t Case No. 1 had a cretinoid 
appearance, and Macgregor’s® Case No. 3 
had a low radioactive iodine uptake, al- 
though no mention is made of the actual 
value. Peterman and Garvey'® suspected 
hypothyroidism in their case. 
thought that one of his patients appeared 
myxedematous. Martin® treated his patient 
with thyroid extract and thought that the 
tetany improved somewhat. Himsworth"® 
found that vitamin D did not significantly 
alter the basal metabolic rate in his case. 

None of the reported patients with pseu- 
dohypoparathyroidism have had _ well-docu- 
mented hypothyroidism. Measurement of 
basal metabolism in children can hardly be 
convincing. The diagnosis of hypothyroid- 
ism in this case was strongly suggested by 
low serum protein-bound iodine, a deter- 
mination considered a reliable index. The 
protein-bound iodine remained constantly 
low even after serum calcium and _ phos- 
phorus concentrations became relatively nor- 
mal on therapy with high doses of vitamin 
D. However, the protein-bound iodine value 
rose from a low of 2.3 ug per cent to 4.3 pg 
per cent after administration of exogenous 
thyroid over a period of 4 months. The 
initial I'** uptake was low (7.3 per cent), 
and this is consistent with hypothyroidism. 
Doubling of this value after administration 
of TSH, however, was more than might be 
anticipated with primary hypothyroidism. 
The TSH test has not been reported in 
pseudohypoparathyroidism, however. On the 
clinical side, the short stature, mental re- 


No. % 
38 58.0 
30 45.5 
26 39.5 
16 24.0 
11 17.0 
6 9.0 
6 9.0 
+ 6.0 
6.0 
+ 6.0 
1 1.5 
1 1.5 
I = | 1.5 
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tardation, and slow, deliberate movements 
are common to both hypothyroidism and 
pseudohypoparathyroidism, and these points 
provided no distinction in the present case. 
The advanced bone age, while seen in pseu- 
dohypoparathyroidism, might be inconsistent 
with hypothyroidism, but the effect of hypo- 
thyroidism coincident with pseudohypopara- 
thyroidism is unknown. Although the diag- 
nosis of juvenile hypothyroidism cannot be 
completely convincing on the basis of lab- 
oratory work alone, the points of similarity 
strongly suggest this diagnosis. Clearly, more 
studies are needed to clarify this situation. 

Thus far in 15 patients (22.7 per cent), 
hypothyroidism has been suspected, although 
few were actually treated with thyroid. The 
slow manner, obesity, and round facies prob- 
ably contribute to the hypothyroid appear- 
ance in many Cases. 

In reviewing the literature on pseudo- 
hypoparathyroidism Macgregor® found such 
suggestive evidence of associated sexual hy- 
pofunction as late menarche and low inci- 
dence of pregnancy. One woman did not 
menstruate until 22 years of age, and one 
man did not reach puberty until 22 years of 
age. Another of Macgregor’s patients (Case 
32) exhibited reduced urinary excretion of 
17-ketosteroids, but this has not been true 
of others. Azerad’s patient (Case 29) 
menstruated for only 1 day in every 35 days. 
One patient (Case 16) has been reported 
with diabetes insipidus. 

The association of sexual hypofunction 
and adrenal insufficiency with idiopathic 
hypoparathyroidism has been reported re- 
peatedly. Addison’s disease has never been 
reported in association with pseudohypo- 
parathyroidism. 


FAMILIAL OCCURRENCE 


Talbot,” Mamou,’® and Cusmano™ have 
reported pseudohypoparathyroidism in twins. 
Lachmann" reported it in 3 siblings and 
Mackler* and Uhlemann"™ each in 2 siblings. 
Frame'® found evidence that the parents or 
other relatives exhibited some traits of the 
syndrome, primarily short stature, obesity, 
and metacarpal changes in 11 of 25 cases. 
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Though the mother of the patient presently 
reported was short in stature, she had none 
of the typical skeletal abnormalities. It ap- 
pears, therefore, that there is some genetic 
relationship in pseudohypoparathyroidism. 


SPECIAL DIAGNOSTIC TESTS 


Ellsworth and Howard’® first described a 
test for hypoparathyroidism in 1934. The 
excretion of phosphorus is measured follow- 
ing an intravenous injection of parathor- 
mone. Normal subjects respond with a two- 
or threefold increase in phosphorus excre- 
tion within the first 3 hours after injection. 
Hypoparathyroid patients, on the other hand, 
respond with a tenfold increase or more. 
Theoretically, no rise in phosphorus excre- 
tion would be expected in response to para- 
thormone because of the unresponsiveness 
of the renal tubules in pseudohypoparathy- 
roidism. For the most part this has been true. 
However, Albright,’ Elrick,? Schiipbach,*° 
Peterman,’® Vecchio,*' Zellweger,** and 
Macgregor® have all reported a twofold rise 
or more in phosphorus excretion using the 
Ellsworth-Howard test. 

Our patient also demonstrated a twofold 
increase in phosphorus clearance following 
parathormone, whereas a normal control 
showed essentially no rise (Fig. 3). No pa- 
tient with pseudohypoparathyroidism, how- 
ever, has shown a normal response of serum 
calcium and phosphorus to prolonged ad- 
ministration of parathormone over a week or 
more. This procedure has become the most 
accurate test for renal tubular unresponsive- 
ness. Parathormone, 200 mg. daily in divided 
doses intramuscularly for a week, will not 
alter the serum calcium and _ phosphorus 
levels significantly in patients with pseudo- 
hypoparathyroidism. 

More recently Hiatt and Thompson** have 
found that parathormone may increase glo- 
merular filtration in normal human beings. 
In addition, patients with hypoparathy- 
roidism exhibit a decrease in the tubular 
reabsorption of phosphorus. This may ac- 
count for the much greater increase in phos- 
phorus excretion in patients with idiopathic 
hypoparathyroidism following parathormone 
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administration than in normal individuals 
or in patients with pseudohypoparathyroid- 
ism. The determination of tubular reabsorp- 
tion of phosphorus (TRP) has been simpli- 
fied by the formula 


J 
 TRP = 100 (: 


"UC x SP 
When U urinary 
S serum 
P = phosphorus 
C = creatinine 


which was derived by Chambers and asso- 
ciates.** It is based on the difference be- 
tween creatinine clearance and phosphorus 
clearance as a function of phosphorus reab- 
sorption. Chambers found that normal sub- 
jects reabsorbed 78 to 90 per cent of filtered 
phosphorus, hyperparathyroid patients 41 
to 82 per cent, and hypoparathyroid patients 
79 to 99 per cent. Our patient fits well into 
the category of hypoparathyroidism with 
values of 90.4 and 95.5 per cent before 
treatment and 87.7 per cent after therapy 
with vitamin D. The determination of tubu- 
lar reabsorption of phosphorus provides a 
more rapid test for renal tubular responsive- 
ness. Essentially no decrease in tubular re- 
absorption of phosphorus should occur in 
pseudohypoparathyroidism after 24 or 48 
hours of parathormone administration. Care 
must be taken to examine only 24 hour urine 
collections in order to eliminate diurinal 
variations in phosphorus excretion. 
Parathyroid biopsy has been performed 
infrequently. Albright' found a normal para- 
thyroid gland in one of his original cases, 
but this was after 1 month of therapy with 
dihydrotachysterol. Elrick? found hyperplasia 
in 2 of his 4 cases. Macgregor® could find 
no parathyroid tissue in one of his. Too little 
experience with this difficult procedure is 
available to recommend it as an aid in the 
diagnosis of pseudohypoparathyroidism. 


TREATMENT 


The treatment of pseudohypoparathyroid- 
ism does not differ from that of idiopathic 
hypoparathyroidism. Many patients have 
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been treated with dihydrotachysterol (AT 
10) with good results. Albright’ found, how- 
ever, that all 3 of his original patients were 
somewhat resistant to AT 10. Baer’s*® Case 
No. 2 showed little benefit and Macgregor’s® 
Case No. 3 failed to respond at all to AT 10. 
Himsworth’® found that AT 10 gave incon- 
sistent results, whereas the response to treat- 
ment with vitamin D, and D, was consist- 
ently good. Howat*®* found that AT 10 
induced a significant drop in the serum phos- 
phorus, but failed to cause the serum cal- 
cium to rise. A poor response to vitamin D 
has not yet been reported. Inasmuch as re- 
sults with AT 10 have been less than op- 
timal in several cases and because AT 10 is 
more expensive than vitamin D, the latter 
may be considered the therapeutic agent of 
choice. 

More recently probenecid and acetazole- 
amide have been tried therapeutically in 
pseudohypoparathyroidism in an effort to 
inhibit tubular reabsorption of phosphorus 
by direct effects on the renal tubules. Baer** 
reported a favorable effect in one patient 
from probenecid, with elevation in serum 
calcium, depression of serum phosphorus, 
and an increase in phosphorus excretion. 
Another patient, however, was not signifi- 
cantly improved. Acetazoleamide given to 
the same patients caused some increase in 
phosphorus excretion but little other change. 
Jackson* attempted probenecid therapy in 
his patient with steatorrhea and observed 
some decrease in serum phosphorus concen- 
tration but serum calcium and urinary phos- 
phorus were unaffected. At this time neither 
drug can be recommended for the treatment 
of this condition. 

Initially high doses of vitamin D are re- 
quired. In the case reported here, 400,000 
units were used until the calcium concentra- 
tion reached normal. It is important that 
the serum calcium concentration be observed 
carefully early in therapy in order to avoid 
hypercalcemia and renal damage. Nausea, 
vomiting, anorexia, and polyuria will usually 
forewarn of this complication secondary to 
vitamin D intoxication. Supplemental oral 
calcium therapy has generally been given, at 
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least to hasten the initial rise in serum cal- 
cium. 

Aluminum hydroxide gel may reduce the 
intestinal absorption of phosphorus if the 
serum phosphorus remains high. 

The response to therapy in patients with 
tetany is usually dramatic. Tetanic symptoms 
are alleviated almost immediately. Oberst’ 
observed significant improvement in mental 
capacity, and Mackler* reported question- 
able mental improvement. Because of the 
concomitant hypothyroidism and _pseudo- 
hypoparathyroidism the present case was 
treated with thyroid extract and large doses 
of vitamin D. Though laboratory tests indi- 
cated improvement there was no significant 
change in the patient’s mental capacity. Im- 
provement in her personality was noted by 
her parents and the schoolteacher. She be- 
came less withdrawn and more willing to 
participate in activities with other children. 
Intelligence testing, however, revealed no 
significant change in her I.Q. at the end of 
7 months of treatment. 


SUMMARY 


The literature on pseudohypoparathyroid- 
ism is reviewed with special emphasis on the 
association of this disorder with hypothy- 
roidism. A case of pseudohypoparathyroidism 
with hypothyroidism in a 10-year-old girl is 
reported. Obesity and mental retardation 
were the presenting symptoms. The char- 
acteristic physical, laboratory, and roentgen- 
ological findings of pseudohypoparathyroid- 
ism were present. The lack of parathyroid 
effect was indicated by the persistent elevated 
concentration of inorganic phosphorus and 
depressed serum calcium concentration de- 
spite long-term intramuscular parathormone 
therapy. Thyroid function was found to be 
depressed. Serum protein-bound iodine and 
radioactive iodine uptake values were low. 
A brief discussion of therapy in pseudohypo- 
parathyroidism is presented. Though the se- 
ruth values in the patient reported upon 
returned to normal after therapy with vita- 
min D and thyroid extract, little effect on 
the mental status was noted. 
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Pseudobypoparathyroidism and pregnancy 


Is pseudo-pseudobypoparathyroidism a mild form of pseudobypoparathyroidism ? 


Herbert Gershberg, M.D.,* and Alvin C. Weseley, M.D. 


NEW YORK, N. Y. 


PATIENTS with pseudohypoparathyroid- 
ism exhibit several clinical peculiarities: they 
are usually short, stocky, and round faced, 
and they have unequal lengths of the digits 
owing to unequal times of closure of the 
epiphyses of the metacarpal and metatarsal 
bones. These patients have low serum calcium 
and high serum phosphorus levels, but, in 
contrast to patients with hypoparathyroidism, 
they do not have a phosphorus diuresis after 
injection of parathyroid extract. From these 
observations, and from the normal appear- 
ance of the parathyroid glands at biopsy, 
Albright and associates’ inferred that these 
patients secrete the parathyroid hormone 
normally but that their tissues are resistant 
to it. 

Since the original description of the dis- 
ease, about 30 cases have been described. 
One of these patients,? in whom symptoms of 
tetany appeared at the age of 14 years, has 
been followed for 12 years. During this time 
the severity of the disease has diminished 
and the patient has not required treatment 
for long periods of time. She recently became 
pregnant and was delivered of a normal baby. 


From the Departments of Medicine, and 
Obstetrics and Gynecology, New York 
University College of Medicine and Bellevue 
Hospital. 

*Address, New York University College of Medicine, 
550 First Avenue, New York, N. Y. 


Because of this interesting course, and be- 
cause no other report of pregnancy in a 
pseudohypoparathyroid patient has appeared, 
it was felt that our subsequent observations 
were worth recording. 

The methods used in this study have been 
described in a previous report.® 


CASE REPORT 


The patient was first seen at the age of 14 
years because of convulsions. The diagnosis 
of pseudohypoparathyroidism was made on 
the basis of her appearance, irregular digits, 
serum calcium levels of 6.7 and of 8.4 mg. 
per 100 c.c., a serum phosphorus level of 7.0 
mg. per 100 c.c., and resistance to injection 
of parathyroid extract. 

Treatment was begun with dihydrota- 
chysterol, which after several months was re- 
placed with calciferol. The medication was 
stopped at 20 years of age. The only symp- 
tom that developed after this was occasional 
tingling and numbness of the left hand and 
foot. This was never very bothersome and 
was readily controlled with 2 to 4 Gm. of 
calcium gluconate daily. On these occasions 
the serum calcium varied from 8.3 to 8.5 mg. 
per 100 c.c., and the serum phosphorus, 
from 5.0 to 5.5 mg. per 100 c.c. 

In June, 1956, when the patient was 24 
years of age, the effect of parathyroid ex- 
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Fig. 1. Patient at age of 24, showing round facies 
and prominent nostrils. 


Figs. 2 and 3. Hands and feet, with irregularity 
in the lengths of the digits. 
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tract on the renal excretion of phosphorus 
was measured (Table I). Injection of the 
extract did not affect the phosphorus reab- 
sorption, though phosphorus excretion in- 
creased temporarily with the increase in fil- 
tration rate. The same extract in normal 
subjects decreased the reabsorption of phos- 
phorus an average of 16 per cent within an 
hour.** The studies were repeated 6 months 
later with similar results. 

Photographs of the patient taken at this 
time are shown in Figs. 1, 2, and 3. She was 
54 inches tall and weighed 92 pounds. She 
had the typical round face, flaring nostrils, 
and irregular digits of pseudohypoparathy- 
roidism. 

On Aug. 21, 1957, the patient was seen in 
the prenatal clinic. Her last menstrual period 
was on May 15, 1957, and her expected date 
of confinement was March 22, 1958. Clinical 
evaluation and subsequent x-ray pelvimetry 
revealed a small gynecoid pelvis with an an- 
teroposterior diameter of 8 cm., transverse 
diameter of 10 cm., poor midplane and out- 
let, the transverse diameter of the outlet 
being 7 cm. 

The patient’s blood studies and therapy 
during pregnancy are outlined in Table II. 
Though the initial levels of calcium and 
phosphorus were normal, she was given 4 
Gm. of calcium gluconate daily. On Decem- 
ber 4 she complained of paresthesias of the 
hands. The calcium gluconate was then in- 
creased to 5 Gm. per day and supplemented 
with 500 units of vitamin D. The Chvostek 
and Trousseau signs remained negative. The 
rest of the pregnancy was uneventful except 
for mild edema which responded to diuretics. 

In view of the contracted pelvis and obvi- 
ous cephalopelvic disproportion, a cesarean 
section was performed on March 9. A female 
infant weighing 2,807 grams was delivered 
in good condition. On the day of delivery 


*A complete discussion of this method of measuring 
the effect of parathyroid extract is given in the paper 
cited. Because of the normal diurnal variation in phos- 
phorus excretion, injection of the extract should be given 
between 8 and 10 a.m. The extract also variably increases 
the glomerular filtration rate so that the reabsorption of 
phosphorus as a per cent of the filtered phosphorus should 
be measured. Ignoring these sources of error has caused 
inaccurate diagnoses of increased resistance or sensitivity. 
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Table I. Effect of parathyroid extract* 
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Time GFR RPF 


(min.) (mg./100 c.c.) 


Urine flow! Plasma phosphorus| Phosphorus excreted \Phosphorus reabsorbed 


(mg./min.) | filt. load) 


99 435 3.7 5.55 
450 2.6 5.10 


614 2.6 


538 2.0 5.00 


445 1.3 


345 3.0 5.15 


487 5.2 


484 2.8 4.85 


486 2.4 


51-83 390 ya 4.85 


0.546 90 
0.576 

0.627 88 
0.715 87 
0.531 90 


0.275 93 
0.442 90 
0.428 88 
0.435 89 
0.337 91 


*First experiment on June 5, 1956; second on Jan. 4, 1957; both studies performed between 8 and 10 a.m. 


*#Two hundred units parathyroid extract injected after 3 fifteen-minute control periods. Urine specimens collected by 
catheter; glomerular filtration rate (GFR) and renal plasma flow (RPF) measured as the clearances of inulin and p-amino- 


hippuric acid, respectively. 


Table II. Treatment and levels of serum calcium and phosphorus during and after pregnancy 


Comment 


Serum phosphorus 
(mg./100 c.c.) 


Serum calcium 


(mg./100 c.c.) 


Calcium gluconate, 4 Gm. daily 
Calcium gluconate, 4 Gm. daily 
Calcium gluconate, 4 Gm. daily 
Tingling and paresthesias of fingers; 
500 units vitamin D added 
Tingling and paresthesias of fingers; 
500 units vitamin D added 
Calcium gluconate increased to 5 Gm. daily 
Calcium gluconate increased to 5 Gm. daily 
Delivery 
Calcium gluconate and Vitamin D 
discontinued 
Tingling of extremities 
Calcium gluconate, 2 Gm. daily 
Calcium gluconate, 2 Gm. daily 


9/ 5/57 11.1 
10/ 9/57 9.0 
11/25/57 9.0 


12/ 4/57 


12/23/57 
1/23/58 
2/19/58 
3/ 9/58 


3/17/58 
6/ 5/58 
6/23/58 
10/ 1/58 


the mother’s serum calcium was 11.0 mg. per 
100 c.c., serum phosphorus, 6.0 mg. per 100 
c.c., and alkaline phosphatase, 8.3 units. The 
postpartum course was normal, and the cal- 
cium gluconate was discontinued 8 days post 
partum. There were no symptoms until 3 
months later, when the patient complained 
of tingling of the hands and feet. The serum 
calcium level at this time was 8.0 mg. per 
100 c.c., and 2 Gm. of calcium gluconate a 
day was given. 

The infant had a slight hypocalcemia for 
several days after birth. She was maintained 
on bottle feedings of Olac. Three days after 
birth the serum calcium level was 7.5 mg. 
per 100 c.c., the phosphorus, 6.1 mg. per 
100 c.c., and the alkaline phosphatase, 5.3 


units. At 8 days of age the serum calcium 
had risen to 9.8 mg. per 100 c.c.; the serum 
phosphorus was 5.6 mg. per 100 c.c. At 10 
weeks of age the calcium level was 12.7 mg. 
per 100 c.c., and the phosphorus 6.6 mg. per 
100 c.c. She has grown consistently and has 
had no symptoms or signs of tetany. Her 
height and weight are normal for her age 
(14 months) and x-rays of the extremities 
are normal. 


DISCUSSION 


To our knowledge, pregnancy in a patient 
with pseudohypoparathyroidism has not been 
reported. Forbes and Moldawer‘ have ob- 
served one case that resulted in a stillbirth. 
The mother was receiving high doses (900,000 


8 
8-24 99 
24-40 113 
40-53 111 
0 75 Pt 
OF-15 90 
15-36 73 
36-51 82 
| 
le 
3.5 
3.9 
3.7 
8.7 3.6 
9.4 3.7 
9.1 4.7 
11.0 6.0 
8.3 5.4 
8.0 4.6 
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units) of vitamin D at term. At delivery her 
serum calcium was 8.9, and the serum phos- 
phorus was 5.9 mg. per 100 c.c. The cord 
blood levels were 12.9 and 8.9 mg. per 100 
c.c., respectively. 

In our case, the maternal serum calcium 
level decreased slightly in the second trimes- 
ter of pregnancy and the patient experienced 
paresthesia of the fingers. These symptoms 
were controlled with calcium gluconate and 
vitamin D. At term the serum calcium level 
was within the normal range. 

The course of our patient is interesting in 
that she has shown only slight clinical evi- 
dence of hypoparathyroidism since the age 
of 16. She has been asymptomatic for long 
periods without treatment and needed only 
minimal supportive therapy during pregnancy. 
Had this patient first been seen as an adult 
she might have been classified as having 
pseudo-pseudohypoparathyroidism,’ i.e., pseu- 
dohypoparathyroidism with normal serum 
calcium and phosphorus levels. 

In view of our observations we suggest 
that these two diseases are types of the same 
condition. The “pseudo” type is the severe 
form. The “pseudo-pseudo” type is the milder 
form in which hypocalcemia and _ tetany 
appear only during periods of increased cal- 
cium demand, such as during growth or, to 
a lesser extent, during pregnancy. This would 
explain the observation that most cases of 
pseudohypoparathyroidism appear in child- 
hood, and that almost all of the pseudo- 
pseudohypoparathyroid cases have been re- 
ported in adults.* * Forbes* has had a simi- 
lar experience. She observed one patient 
with pseudohypoparathyroidism who had 
tetany in childhood, and who is now enter- 
ing her second year without treatment and 
with only low normal serum calcium levels. 
That different degrees of severity of the dis- 
ease may occur is suggested by the recent 
report of pseudo-pseudohypoparathyroidism, 
without tetany, in a 72-year-old child.S The 
patient had a normal serum calcium level, 
but had an elevated serum phosphorus con- 
centration, and would seem to be more 
properly classified as having a mild case of 
pseudohypoparathyroidism. 
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It is noteworthy that, despite a lack of 
symptoms, our patient has remained unre- 
sponsive to injected parathyroid extract. 
This situation has been described in other 
cases of pseudo-pseudohypoparathyroidism. 
It is probably due to the persistence of the 
congenital defect in the renal tubules rather 
than, as has been suggested, to an impotent 
extract or to the development of antibodies.° 
We have used several lots of extract and have 
given repeated injections in the same patient 
without encountering unresponsiveness.* 


SUMMARY 


Pregnancy in a woman with pseudohypo- 
parathyroidism is described. She was delivered 
of a live infant who, up until the present (14 
months of age), appears normal. The patient, 
though she had tetany as a child, has been 
without treatment as an adult for long peri- 
ods of time. 

It is suggested that pseudo-pseudohypo- 
parathyroidism is a mild form of pseudo- 
hypoparathyroidism, and that the hypocal- 
cemia appears in the former only during 
growth or other periods of increased cal- 
cium demand. 
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Intravenous alimentation 


with chylous ascitic fluid 


Warren J. Warwick, M.D.,* and Robert A. Good, M.D.** 


MINNEAPOLIS, MINN. 


RECENT discussions of parenteral alimen- 
tation have stressed the need for an adequate 
caloric intake to promote nitrogen retention. 
This is of particular importance during the 
periods of semistarvation which occur in in- 
fantile diarrhea and in the early postopera- 
tive days. Various mixtures of fats in ho- 
mogeneous emulsions have been used for 
extended periods in animals * and in man* * 
with reasonable results. But the difficulties 
inherent in making such preparations con- 
sistently nonpyrogenic and uniformly stable 
have limited their clinical application. 

The ideal preparation would be high in 
calories, mederate in water content, non- 
irritating, nonsensitizing, would possess suf- 
ficient protein to support a positive nitrogen 
balance, and would contain the proper bal- 
ance of vitamins and minerals. It is the 
purpose of this report to show that human 
chylous ascitic fluid, which is morphologically 
and biochemically similar to thoracic duct 
chyle, has many of these qualities of the ideal 
intravenous food. 


Aided by grants from the United States Public 
Health Service, the American Heart Association, 
and the Minnesota Heart Association. 

*Research Fellow of the American Heart Association. 
Address, Department of Pediatrics, University of 
Minnesota Medical School, Minneapolis 14, Minn. 
**American Legion Memorial Heart Research 
Professor of Pediatrics. 


METHOD 


Chylous ascitic fluid was obtained from a 
5-year-old girl with massive congenital chy- 
lous ascites and elephantiasis.° The elephan- 
tiasis was the result of a Milroy’s type of 
lymphangiectasis, and the chylous ascites was 
secondary to agenesis of the abdominal 
lymphatics and cisterna chyli. She required 
frequent paracenteses because of secondary 
dyspnea. This fluid was returned to her in- 
travenously many times without toxic reac- 
tions. Three liters of it were obtained at one 
paracentesis through a Steridonor blood col- 
lection tube directly into Plasmavac bottles 
and stored at 5° C. until used. 

This fluid was cultured aerobically and 
anaerobically and determined to be sterile. 
It contained 19 Gm. of protein, 18 Gm. of 
fat, 0.9 Gm. of sugar, 141 mEq. of sodium, 
5.6 mEq. of potassium, and 105 mEq. of 
chloride per liter. 

As obtained, it was unsuitable for paren- 
teral alimentation because of the paucity of 
calories (240 calories per liter) and the high 
electrolyte content. The calorie deficit was 
corrected by the addition of glucose and the 
electrolyte concentration reduced by the ad- 
dition of water. Thirty cubic centimeters of 
50 per cent dextrose and 35 c.c. of distilled 
water were added to each 100 c.c. of chylous 
ascitic fluid. The resulting 165 c.c. of modi- 
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TEST PERIOD 


ORAL INTAKE 


fied chylous fluid contained 128 per cent of 
the protein and 125 per cent of the calories 
per kilogram required daily as formulated by 
Butler and Talbot® (60 calories and 1.5 Gm. 
of amino acids per kilogram per day). The 
ionic content of 85 mEq. of sodium, 2.9 
mEq. of potassium, and 64 mEq. of chloride 


per liter was a load low enough to be safe 


for even an infant's kidney. 

BALANCE STUDY 

The patient studied was a 4-month-old 
girl with microcephalia whose weight was 
.85 kilograms. She was a healthy baby and 
had no other illness or physical defect. 


[_] Posirive sacance 


| NEGATIVE BALANCE 


Fig. 1. Nitrogen balance data on an 
infant during two periods of oral 
feeding with Olac formula and one 
period of intravenous feeding with 
modified chylous ascitic fluid. The 
nitrogen excretion is based solely on 
urinary nitrogen. 


The experiment was divided into three 
consecutive parts. Period 1 lasted 5 days. 
The infant was fed Olac formula every 4 
hours until she was satisfied. The total 
amount of formula taken was measured to 
the nearest milliliter at each feeding and the 
daily total rounded off to the nearest 5 ml. 

Period 2 lasted 7/2 days. Oral intake was 
limited to 0.3 c.c. of Polyvisol daily. Feeding 
was limited to a modified chylous ascitic 
fluid administered intravenously. At no time 
were there temperature elevations, skin 
rashes, urticaria, or other manifestations of 
incompatibility. The fluid was given con- 
tinuously at a constant rate, and the 24-hour 
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intake was recorded to the nearest 5 ml. For 
one 15-hour period, which included part of 
the fourth and fifth days, the infant received 
no oral or intravenous feedings. 

Period 3 lasted 5 days and was identical 
with Period 1. During each day the urine 
was collected, measured to the nearest milli- 
liter and an aliquot analyzed for nitrogen by 
a micro-Kjeldahl technique. Aliquots of the 
Olac formula and the modified chylous fluid 
were also analyzed by this method to recheck 
their total nitrogen content. 


RESULTS 


The results of this study are recorded in 
Table I and depicted graphically in Fig. 1. 
Positive nitrogen balances are maintained in 
all three periods. In the period of intravenous 
feeding with modified chylous ascitic fluid, 
the positive balance was attained with a 
much lower daily intake of calories and pro- 
tein. This demonstrates the high biologic 
utilization of the homologous proteins pres- 
ent in the modified chylous ascitic fluid. 

Suitable human chylous ascitic fluid is dif- 
ficult to obtain because the conditions leading 
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to its formation occur infrequently, and be- 
cause 2 of them, malignancy and infection, 
appear to contraindicate its use for intra- 
venous feeding. It should probably be ob- 
tained only from otherwise healthy patients 
with traumatic or spontaneous idiopathic 
chylous ascites or chylothorax. Nevertheless, 
it may have distinct advantages over other 
preparations for intravenous feeding. Its fat 
content can be increased by feeding a fatty 
meal to the person producing it. The fat is 
then in the form of digested suspended chy- 
lomicrons such as would normally be dis- 
charged intravenously into the jugular vein. 
The fat will be completely metabolized. The 
proteins present have the nutritional value of 
those present in plasma. Serum electrolytes 
are present in normal proportions together 
with the fat-soluble vitamins. Only the B 
complex of vitamins, ascorbic acid, and sugar 
would be needed to produce a near perfect 
fluid for long-term parenteral alimentation. 
Such modified chylous ascitic fluid would be 
particularly useful during periods of semi- 
starvation such as occur in infantile diarrhea 
and in the early postoperative period. 


Table I. Data from the two periods of oral feeding of Olac formula and one of 
intravenous feeding with modified chylous ascitic fluid 


Day 


| Excretion 
(grams of 
urinary 
nitrogen 
per day) 


Grams of 
Intake | Grams of | nitrogen | Calories 
(c.c. fluid| nitrogen per per 
per day) | per day | kilogram | kilogram 


Period 1 
Oral feeding, Olac formula 67 calories, 0.35 
Gm. nitrogen per 100 c.c. 


Period 2 
Intravenous feeding, chylous ascitic fluid 46 
calories, 0.185 Gm. nitrogen per 100 c.c. 


Period 3 
Oral feeding, Olac formula 67 calories, 0.36 
Gm. nitrogen per 100 c.c. 


Oh 


DUP 


1.88 
2.07 
1.93 
2.53 
2.12 
1.22 
0.35 
0.61 
0.39 
0.92 
0.33 
0.39 
0.18 


1.59 
1.60 
1.87 
1.22 
2.28 


710 0.52 97 
745 0.54 102 
510 0.36 70 
840 0.60 115 
870 0.63 


800 0.30 
680 0.26 
860 0.33 
400 0.15 
520 0.20 
770 0.30 
870 0.33 
320 0.24 


645 0.47 
750 0.54 
600 0.43 
700 0.50 
700 0.50 


5 
65 
80 
38 
49 
72 
81 
Vp 60 
89 
103 
82 
96 
96 
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SUMMARY 


1. Chylous ascitic fluid has been shown to 
be a satisfactory intravenous food capable, 
when modified, of maintaining a positive ni- 
trogen balance and complete parenteral ali- 
mentation for 72 days in a young child. 

2. Modified chylous ascitic fluid may be a 


nearly ideal intravenous food. 
3. Data from the experiment indirectly 
justify Butler and Talbot's theoretical mini- 


mal requirements for resting infants. 
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Evaluation of prepared milks for 


infant nutrition; use of the Latin square 


technique 


G. W. Brown, M.D., J. M. Tuholski, M.D.,* 


L. W. Sauer, M.D., L. D. Minsk, M.D., and I. Rosenstern, M.D. 


EVANSVILLE, IND., AND EVANSTON, 


T HIS report is a comparison of 4 prepared 
milk formulas in the feeding of infants dur- 
ing the first 8 weeks of their lives. The study 
was designed to make use of the Latin square 
technique. 


METHODS 
The Latin Square Group. The Latin 


square technique is an arrangement of sub- 
jects and treatments so that each treatment 
is given to each subject in rotation, and every 
subject receives each treatment. 

An arrangement where the same subject 
receives a sequence of different treatments is 
a “crossover trial.” The Latin square is there- 
fore a crossover trial in which the number of 
subjects equals the number of treatments. 
The “treatments” reported here comprise 4 
different infant formulas (Table I). 

The term “Latin square” appears in text- 


From Research Laboratories, Mead Johnson & 
Company, Evansville, Ind., and The Cradle, 
Evanston, Ill. 

*Address, Mead Johnson & Company, Research 
Division, Evansville 21, Ind. 


books on statistics, but the origin is not men- 
tioned. Derivation of the term was found 
only in a reference’ to the works of the math- 
ematician L. Euler (1707-1783) who used 
the term “Latin square” in designating a 
mathematical exercise. 

Crossover trials (Latin square and others) 
have been used extensively in agricultural 
studies, in experiments on dairy cattle,* * in 
tests of weaving techniques, and for many 
other studies. Work production as influenced 
by the playing of music has also been studied 
in a Latin square design.* 

Crossover trials have been used in a variety 
of medical studies, including the biologic as- 
says of hormones and drugs.* Adrenal corti- 
cal hormone, antipyretics, and parathyroid 
extract have been assayed,’ and analgesic 
drugs have been compared by the use of a 
Latin square design.‘ The pharmacologic ad- 
vantages of an assay of drugs by the cross- 
over technique were presented by Schild,° 
and a nutritional study of adults receiving 
vitamin B,. supplementation was studied by 
a Latin square design.*® No earlier reports 
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Table I. The Latin square used in this study 


Infants 
Age period | No. 1 | No. 2| No. 3| No. 4 
0-2 weeks P M xX L 
2-4 weeks M L P xX 
4-6 weeks xX P L M 
6-8 weeks L x M Pp 


Table I. The Single Formula Group 


Infants 
Age period | No. 1 | No. 2| No. 3 | No. 4 
0-2 weeks L M P xX 
2-4 weeks L M P xX 
4-6 weeks L M P xX 
6-8 weeks L, M P xX 


in which the Latin square technique has been 
employed in nutritional research in infants 
are known. 

The particular Latin square used in this 
study is shown in Table I. This square is 
only | of 576 which could be constructed 
with 4 treatments and 4 subjects." 

The letters L, M, P, and X designate the 
4 formulas used and the sequence in which 
they were given to the 4 infants in each 
square. In this report a square refers to a 
set of 4 infants, each of whom was fed 4 
formulas in 4 different periods. The study 
contains a sufficient number of squares to 
insure statistical validity. 

The design shown in Table I produces a 
sequence of feedings which is different for 
each infant in the square. No 2 infants are 
fed the same formula in any age period, and 
each formula is followed by a different for- 
mula for each of the 4 infants in each 
square. Fifty-six infants were studied in 14 
squares. 

The Single Formula Group. In this group, 
a given infant was fed only one of the 4 
formulas for the entire 8-week period. This 
group is the Single Formula Group and con- 
sists of 32 infants fed as indicated in Table 
Il. 

Milk formulas. The 4 formulas were la- 
beled by code numbers. All formulas were 
supplied in the liquid form; on dilution with 
equal parts of water the energy content was 
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20 calories per ounce. The calorie content is 
based on listed claims on the respective labels 
and assumes accurate dilution. No solid foods 
were offered until after the study was com- 
pleted. 

Table III shows the code letters used and 
the composition of the formulas. The com- 
position of human breast milk is listed for 
comparison. The values reported for breast 
milk are “representative summary values.”'* 
The wide variations in human breast milk 
are documented by Morrison,"* and are also 
indicated in pediatric textbooks."* *° 

The various fats in the formulas are listed 
only by source and not by the quantity of 
each fat because the labels do not state the 
exact proportions contained. 

The composition of the 3 commercially 
available formulas (L, M, P) was obtained 
from the labels on the cans. Formula X is an 
infant formula under study for nutritional 
adequacy and acceptability.* Prior to use, 
all labels were removed from the cans and 
supplanted by another label bearing the ap- 
propriate code letter. 

At 2 weeks of age the infants were given 
oral vitamin supplements containing vita- 
min A, 2,500 I.U.; vitamin D, 500 I.U.; and 
ascorbic acid, 25 mg. per day. At the age of 
4 weeks each infant was given an additional 
daily dose of 25 mg. of ascorbic acid. 

Locale of the study. The Cradle, an adop- 
tion nursery in Evanston, IIl., is equipped for 
continuous observation of normal newborn 
infants for periods of 8 weeks or longer. 
There are facilities for 48 newborn infants 
in 4 units, each containing 12 cubicles. Each 
cubicle contains separate equipment for the 
care of its occupant. The air in the nursery 
is automatically maintained at a temperature 
of 78° F. and a relative humidity of 40 per 
cent. There is a complete change of air every 
6 minutes. 

The infants are usually born in hospitals 
in the Chicago area and are brought to The 
Cradle during the first 3 or 4 days of life. 
Medical supervision consists of physical ex- 
amination on admission and repeated physi- 


*Supplied by Mead Joh & Company, Evansville. 
Ind. 
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cal examinations and psychologic tests. All 
infants are seen at least once daily by a 
pediatrician. Urinalyses, blood counts, vag- 
inal smears, and tuberculin tests are per- 
formed on each infant and repeated as 
needed. 

A trained nurse and 2 student nurses are 
present in each unit at all hours of the day 
and night. Nurses, physicians, and others 
who enter a unit must wear autoclaved 
masks and gowns; thorough hand scrubbing 
is routine. The nurse holds the infant in her 
arms during feedings. All formulas are auto- 
claved at 230° F. for 10 minutes. The nurse 
who clothes the infants does not feed them 
during that period of duty. 

The infants. An infant was included in 
the study only if he was born at full term 
and only if no abnormalities were observed 
during physical examination. The infants 
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Table III. Composition of formulas when diluted to 20 calories per ounce 
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were assigned alternately to the 2 groups un- 
til statistically adequate numbers were ac- 
cumulated in each group. 

Upon arrival at The Cradle, each infant 
was assigned to 1 of the feeding schedules. 
No infant was admitted to the study after 
he was 6 days of age; the average age was 
about 4 days (Table IV). 

The average of the birth weights of the 
infants in the 2 groups approximated 7.3 
pounds. The infants in the Latin Square 
Group ranged in weight from 5.8 to 9.4 
pounds; those in the Single Formula Group 
ranged from 5.5 to 9.4 pounds. 

The sex distribution was sufficiently uni- 
form for the purposes of study. There were 2 
non-white infants in the Latin Square Group 
(3.6 per cent) and 2 in the Single Formula 
Group (6.2 per cent). The study was con- 
ducted Aug. 14, 1958, to March 13, 1959. 


Formula 


Constituent Breast milk!? 


L* | 


M* Xt 


1.2% 
3.8% 
7.2% 


Protein 
Fat 
Carbohydrate 


Caloric distribution 
Protein 
Fat 
Carbohydrate 


Type of 

Fat 

Carbohydrate 
Calcium/phosphorus ratio 
Ash 


7% 
51% 
42% 


Natural 
Lactose 
2.2/ 1 
0.21% 


Vitamins per quart 
Vit. A (units) 
Vit. D (units) 
Vit. C (mg.) 
Thiamine (mg.) 
Riboflavin (mg.) 
Niacinamide (mg. ) 
Pyridoxine (mg.) 
Calcium pantothenate (mg.) 
Vit. E (mg.) 

Nit. By (meg.) 
Inositol (mg. ) 
Choline (me.) 


1.660 


1.5% 
3.7% 
7.0% 


9% 
50% 
41% 


Ft 
Lactose 
1.3/1 


0.38% 


2,500 

400 

50 
0.25 
0.96 


0.34% 


1,500 

400 

50 
0.4 


*Label claim. 
+Research Laboratories, Mead Johnson & Co. 
t F = Blend of corn, oleo, and coconut oils. 


FF = Blend of beef fats, soybean, 
FFF = Blend of coconut, palm, and peanut oils. 
= 


corn, and coconut oils. 


Blend of butterfat, corn, coconut, and olive oils. 


1.5% 1.5% 1.72% 
3.4% 3.5% 3.4 % 
6.8% 7.0% 6.55% 
9% 9% 11% 
48% 48% 48% 
43% 43% 41% 
FFt FFFt FFFFt 
Lactose Lactose Lactose 
1.25/1 1.75/1 1.3/1 
0.38% 0.5% 
7 5,000 2.500 
4 400 800 
40.7 50 50 
0.15 0.67 0.4 
0.4 1.0 1.0 1.0 
1.63 5.0 6.0 — 4.0 
0.1 0.4 0.4 — 0.3 
1.85 — — — 2.0 ; 
Trace — — 1.0 
= 85 — — — 85 
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Table IV. Age, weight, and sex characteristics of infants 
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|Age in days when started 


Sex distribution 


Group Average | Range Weight when started Male Female 
Latin Square 3.8 2-6 7.29 pounds 24 32 
Single Formula 4.1 2-5 7.28 pounds 17 15 


Table V. Average intake of formula (calories per pound per day) * 


Formula 
Age period Group L M P xX 
Under 2 weeks Latin Square 47.3 46.9 45.9 46.8 
Single Formula 46.2 47.0 46.5 48.9 
2-4 weeks Latin Square 53. 51.5 $2.5 53.7 
Single Formula 54.6 52.0 50.7 55.9 


Latin Square 
Single Formula 


4-6 weeks 


Latin Square 
Single Formula 


6-8 weeks 


51.8 
53.7 


53.2 
51.8 


52.1 53.6 
52.2 50.9 


52.2 
50.9 


*These averages are derived from nursery notations of the actual consumption of each infant. All feedings were esti- 


mated to approximate 20 calories per ounce. 
pound."’) 


If an infant was eliminated from _ his 
square during the course of the study for 
such reasons as illness, adoption, or physical 
defect, the next new infant was assigned to 
the square. This occurred 4 times in the 
Latin Square Group and 7 times in the 
Single Formula Group. 


RESULTS 


Although it is desirable to include the 
complete numerical data when they are an- 
alyzed statistically,"’ the present report does 
not do so because of the large number of 
numerical items and the complex techniques 
required for analyses of the Latin square 
data.* 

The statistical analyses were carried out 
in accordance with published instruc- 
tions,* * °F 

Calorie intake. The volume of formula of- 
fered to each infant every 4 hours was cal- 
culated to provide approximately 50 cal- 
ories per pound per day. When any infant 
demonstrated a need for additional formula 


*The original data can be obtained from G.W.B.., 


Evansville, Ind. 


tAnalyzed by Melvin W. Carter, Ph.D., Department 


of Experimental Statistics, School of Agriculture, Institute 
of Statistics, North Carolina State College, Raleigh, N. C. 


(The estimated daily requirement during infancy is 45 to 55 calories per 


by fussiness, persistent sucking, and the like, 
the volume of the feeding was increased by 
increments of one-half ounce. The calculated 
energy consumption of the infants studied 
is summarized in Table V. The average in- 
take of the infants in each group was within 
the recommended range of 45 to 55 calories 
per pound for day."* 

Gains in weight. The values for the aver- 
age birth weights are presented in Table VI. 
There was no significant difference in the 
birth weights of the 2 groups. The infants 
were weighed twice weekly and their weights 
were also recorded at the end of each age 
period. The changes in weight of the infants 
in the Latin Square Group and in the Single 
Formula Group are summarized in Table 
VII. The average gains in weight for the 8- 
week period were similar for each group. 
The weight gains of the infants on formula 
L were quite small during the 0-2 week 
period, but were not significantly different 
from those of the infants on the other for- 
mulas during that period. 

In Table VI the average gains in weight 
during the first 8 weeks of the infants’ lives 
are compared with the data for the same 
period as depicted on the Iowa Growth 


— 
55.0 
55.8 51.3 
— 
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Table VI. Average weights of infants at 
birth and at 8 weeks 


Iowa Growth 


Latin Single Chart 
Square* Formulat (normal, 
Group Group median )18 
Birth 7.29 7.28 7.5 
pounds pounds pounds 
8 weeks 9.77 9.63 10.8 
Gain 2.58 2.35 3.3 


*Latin Square 56 infants. 
tSingle Formula 32 infants. 


Chart.’* There is no apparent explanation 
for the smaller gain in weight of the infants 
in this study as compared with those infants 
who form the Iowa charts. One possibility 
might be that the growth charts were derived 
from a population of infants in private 
homes, where there might have been a tend- 
ency to strive for large gains in weight. An- 
other explanation is that the infants in this 
study did not receive any solid foods and 
were guarded against overfeeding. 

Statistical analyses. In the statistical anal- 
yses of the data obtained from the Latin 
square, several parameters may be examined. 
For example, observations on the squares, 
the infants, their age periods, or the for- 
mulas can be separately tested for statisti- 
cally significant variation from chance distri- 
bution (Table VIII). 

The analysis of variance of squares indi- 
cates that none vary significantly from the 


Table VII. Average gain in weight (ounces per day) * 
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group as a whole. Similarly, analysis of the 
individual infants indicates that the varia- 
tions observed in the Latin Square Group 
were not in excess of those estimated as due 
to chance alone. 

The age period is the only factor of which 
the variation exceeded that which might be 
attributed to chance. This could be expected 
because of the physiologic weight loss dur- 
ing the first few days of life. The validity 
of these analyses would be questioned if the 
strikingly different weight curves of the first 
2 weeks of life had not been detected. 

Table IV indicates that the average weight 
gains observed in the first period with for- 
mulas P and X were not markedly different 
from those of other periods. Analysis of vari- 
ance of the entire group, however, indicates 
that the weight gains observed during the 
first period were significantly smaller than 
gains in other periods, and that the proba- 
bility of the difference occurring by chance 
is less than 1 in 100. 

The effects of the 4 formulas were an- 
alyzed. No statistically significant variation 
could be attributed to any of them. 

The test for carry over is peculiar to 
change-over studies. This is a statistical test 
to detect whether the effects of a treatment 
(formula) carry over from the period in 
which it was given to the next period. Such 
effects would be attributed wrongly to a 
subsequent period if they did carry over. 


Formula 


Age period Group L | M 2 | xX 
Under 2 weeks Latin Squaret 0.29 0.58 0.76 0.64 
Single Formulat 0.35 0.73 0.97 0.51 
2-4 weeks Latin Square 0.88 0.83 0.90 1.09 
Single Formula 1.01 0.93 0.88 0.97 
4-6 weeks Latin Square 0.67 1.01 0.92 0.68 
Single Formula 0.91 0.95 0.70 0.95 

6-8 weeks Latin Square 0.98 0.85 0.83 0.82 
Single Formula 0.89 0.74 0.84 0.83 
Average Latin Square 0.68 0.80 0.85 0.80 
Single Formula 0.76 0.83 0.85 0.78 


*During the first 3 months of life the average baby gains close to 2 pounds a month, or nearly 1 ounce a day, so that 
at 5 months of age he has approximately doubled his birth weight. 
tLatin Square 56 infants. tSingle Formula 32 infants. 
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Table VIII. Statistical analysis summary— 
weight gain in Latin Square Group 


Statistically | Probability 
Variable significant (P) 
. Squares No — 
2. Infants No — 
3. Age periods Yes <0.01 
4. Formulas No — 
5. Carry over No ~- 


For example, if an infant were fed a nutrient 
which produced some results after 2 weeks, 
this might not be apparent during the period 
the nutrient was fed, but would appear some 
days later. Carry over is not demonstrated 
in any of the categories reported here. 

The results observed in the Single Formula 
Group were also subjected to similar statis- 
tical analyses. The data of the Single For- 
mula Group were in statistical agreement 
with those of the Latin Square Group in all 
respects, including confirmation of the effects 
of the first 2 weeks on the weight gain of the 
infants. The statistical precision in the Single 
Formula Group was less than in the Latin 
Square Group, but the 2 groups were other- 
wise comparable. This decrease in precision 
in the Single Formula Group is the result 
of giving any | infant only 1 formula, 
thereby making observations related to the 
formula indistinguishable from those of the 
infant. 

It is concluded that (a) weight gain in 
young infants is significantly different in the 
first 2 weeks of life from that in the subse- 
quent 6 weeks, (b) that the 4 formulas stud- 
ied produced essentially the same gains in 
weight in each group during the first 8 weeks 
of life, and (c) that there were no adverse 
effects on weight gain produced by chang- 
ing the infants’ formulas every 2 weeks in- 
stead of feeding the same formula for the 
entire 8 weeks. 

Stool frequency. The number of stools 
passed by each infant was noted by the 
nurse. An effort was made to recognize each 
stool as passed in order to avoid tabulating 
a diaper containing 2 or more stools as a 
single bowel movement. Conversely, the in- 
fants were allowed to complete the bowel 


movement to avoid having several install- 
ments of a single movement tabulated as sev- 
eral stools, thus wrongly increasing the stool 
frequency for that infant. 

Greater variability in stool frequency than 
in weight gain was observed. The variation 
between infants was greater than the varia- 
tion from time to time in the same infant. 
Stool frequency was significantly different 
from period to period, with the frequency 
decreasing as the infants grew older. For- 
mulas L and M were associated with signifi- 
cantly more frequent stools than were for- 
mulas P and X. Results observed in the 
Single Formula Group were also in agree- 
ment with these observations. 

Stool consistency. The nurses supervising 
the subjects were instructed to keep an arbi- 
trary number score on the consistency of 
each stool. The numerical description of the 
consistency of each stool ranged through 10 
gradations. The limitations of this technique 
are apparent, but allows statistical evalua- 
tion of stool consistency. 

To avoid faulty observations during the 
passage of meconium and transitional stools, 
the notations were recorded only after the 
third day. 

Analysis of variance was performed on the 
stool consistency data; the variation among 
squares was statistically significant, suggest- 
ing that some influences were affecting some 
squares and not others. Such imponderables 
as seasonal variations, personnel changes, or 
unknown factors might have produced the 
variation in squares. These square-to-square 
variations do not interfere with the statisti- 
cal conclusions in other parameters. The 
variations between different infants were 
statistically significant, and this is interpreted 
to mean that the stool consistency scores be- 
tween infants varied more than the score 
noted in the same infant from time to time. 

The age period had no statistically signifi- 
cant effect on stool consistency. 

Highly significant variations in scores were 
associated with the formulas fed to the in- 
fants. The consistency scores for formulas L, 
M, and X indicate firmer stools than for 
formula P. The scores indicate that the firm- 
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est stools were associated with formula M; 
those with formula X were intermediate 
between the firmest (M) and the softest 
(P). 


NURSES’ COMMENTS 


The nurses recorded any untoward effects 
observed in any of the infants. These ob- 
servations lack rigid control or uniformity 
from nurse to nurse. The most frequent dis- 
turbance noted was regurgitation; refusal of 
formula was the next most frequent. The oc- 
currence of rashes, loose stools, red buttocks, 
and colic were of low incidence and of minor 
importance. 

None of the formulas was associated with 
a large incidence of untoward comments or 
effects. 


DISCUSSION 


Several methods are available for the 
study of infant feeding; these include tech- 
niques which are complicated, laborious, and 
occasionally controversial.'® In contrast, 
studies may involve observations on the 
growth and health of large numbers of in- 
fants. With any method, it is unrealistic to 
try to establish exact criteria of what is 
“normal” in nutritional studies. 

Forbes*® commented on nutrition research: 
“What is optimum growth? Basic to this 
consideration is the fact that all human 
growth data are empirical. On a priori 
grounds there is no way of deciding whether 
the child of yesteryear was stunted, or the 
one of today overgrown and overnourished. 
Nor can we conclude without further evi- 
dence that the observed changes in growth 
pattern have been wholly beneficial, as many 
would have us believe.” 

This study was an attempt to make care- 
fully controlled observations, utilizing a 
Latin square design, to contribute both ac- 
curacy and impartiality to the results. Gain 
in weight is included because it is an objec- 
tive measurement. Caloric intakes were de- 
termined to indicate the possibility of illness 
or nutritional irregularity in the infants 
studied. The frequency and consistency of 
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stools were recorded because they carry some 
significance for the mother, the relatives, 
and the physician. 

A number of variables could not be con- 
trolled in this study. The nurses varied in 
their judgment of stool consistency scores 
and of untoward reactions. The decision that 
the infant had received enough food was a 
personal one. The error of counting several 
stools as one is encountered in any nursery 
study. 

Use of the Latin square design neutralizes 
many otherwise uncontrollable features of a 
nursery study, and the statistical analyses de- 
tect performances that exceed the variations 
due to chance. 

In the Single Formula Group each infant 
received only one of the 4 formulas for the 
entire 8-week period, rather than a different 
formula in each of the four 2-week periods. 
The data do not provide any evidence of ill 
effects related to the change of formulas at 
intervals of 2 weeks. This observation is at 
variance with the commonly accepted belief 
that such changes may be reflected by dis- 
turbances in the infant. 


SUMMARY 


Four prepared milk formulas were com- 
pared for their nutritional adequacy in the 
feeding of young infants as measured by 
gains in weight and by characteristics of 
their stools. The newborn infants studied 
were divided into 2 groups; the infants in 
the Latin Square Group were fed a differ- 
ent formula every 2 weeks for the first 8 
weeks of life, and those in the Single For- 
mula Group received only 1 of the 4 for- 
mulas for the entire period of 8 weeks. 

Each of the formulas studied had a rela- 
tively low protein content corresponding to 
that of human milk. The formulas as fed 
contained 20 calories per ounce. The infants 
consumed the formulas in recommended 
amounts of 45 to 55 calories per pound per 
day;'? no solid food was offered. All of the 
formulas contained cow’s milk protein with 
lactose as the carbohydrate, but the com- 
position of fats varied in the 4 milks. 
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CONCLUSIONS 


1. Variations in gains in weight were sta- 
tistically significant only in relation to the 
age period; the gains in the first period were 
smaller than in the subsequent periods. No 
differences in gains in weight could be asso- 
ciated with the 4 different formulas. 

2. Analyses of number of stools per day 
indicate that the frequency of stools tends to 
diminish as the infant grows older. For- 
mulas L and M were associated with signifi- 
cantly greater frequency of stools than were 
formulas P and X. 

3. Significant differences in stool consist- 
ency between infants, which exceeded those 
in the same infant, were observed. 

There were statistically significant varia- 
tions in the consistency of stools related to 
the different formulas; firmer stools were 
related to formulas L, M, and X, and softer 
stools to formula P. The stools of infants fed 
formula X were rated intermediate between 
the extremes of firmness and looseness. 

4. There was no evidence of any effect 
from the feeding of a given period being car- 
ried over to a subsequent one (carry over). 

5. No significant differences were observed 
in infants fed a different formula every 2 
weeks for 8 weeks in contrast to those fed 
the same formula for a like period of time. 


We would like to express our appreciation to 
Miss Ethel A. Mitchell, Supervisor of Nurses, 
for her invaluable assistance and endless patience 
in the collection of the data presented. 
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Hydrocephalus 


A review of etiology and treatment 


Robert A. Fishman, M.D. 


NEW YORK,N.Y. 


HypROCEPHALUS in _ infancy and 
childhood is a pathologic state characterized 
by an increased volume of cerebrospinal fluid 
(CSF) under increased pressure, most com- 
monly due to an obstruction in the circula- 
tion of this fluid. When the condition occurs 
prior to the fusion of the cranial sutures, 
it produces enlargement of the skull as weil 
as dilatation of the ventricular system, re- 
sulting in the clinical condition usually asso- 
ciated with the term “hydrocephalus.” 

The Gargantuan head of the hydroceph- 
alic infant attracted the attention of the 
early physicians. Hippocrates' noted the ac- 
cumulation of intracranial fluid in these pa- 
tients, Vesalius* described cases with 9 liters 
of fluid. and Morgagni*® was the first to ob- 
serve the difference in the size of the head 
of infants and adults with obstructed ven- 
tricular systems. The modern concept of 
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hydrocephalus, however, is based on the 
classical studies of Dandy and Blackfan* who 
demonstrated ventricular dilatation proximal 
to an obstruction in the flow of cerebro- 
spinal fluid as it passes through the interven- 
tricular foramen of Munro, the third ven- 
tricle, the aqueduct of Sylvius, and the fourth 
ventricle. These pioneers pointed to the im- 
portance of the choroid plexus in the pro- 
duction and circulation of cerebrospinal fluid 
and proposed choroid plexectomy as a logi- 
cal operation for the treatment of certain 
categories of this disease. Their concept that 
the cerebrospinal fluid rose completely 
formed from the choroid plexus and then 
circulated unchanged through the central 
nervous system has been modified by a num- 
ber of recent experimental observations. In 
order to understand better the condition un- 
der consideration, let us first turn our atten- 
tion to the current status of our knowledge 
of the physiology of the cerebrospinal fluid. 


PHYSIOLOGY OF THE 
CEREBROSPINAL FLUID 


The formation of the cerebrospinal fluid 
(CSF) is dependent upon both the processes 
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of secretion and diffusion. The CSF resem- 
bles a modified ultrafiltrate in composition, 
but it is now accepted that the concentration 
of the various constituents of CSF cannot be 
explained solely upon the Gibbs-Donnan 
rule.” Data derived from the study of the 
distribution ratios of the major ions and crys- 
talloids have established that their exchange 
between plasma and CSF is, in part, depend- 
ent upon a secretory process, ie., “active 
transport.” The dependence of the exchange 
of sodium, the major cation in the fluid, upon 
the enzyme carbonic anhydrase verifies the 
importance of active transport.® The distri- 
bution of proteins’ in CSF and the ready 
exchange of carbon dioxide,” however, ap- 
parently result from diffusion. Also, the ef- 
fects of hypertonic and hypotonic loads on 
the CSF pressure’ and the rapid exchange of 
heavy water* demonstrate that diffusion of 
water is of great importance. 

The role of the choroid plexus in the 
formation of the CSF is not clearly under- 
stood. Many investigators, using histologic 
and histochemical techniques and electron 
microscopy, have noted structures within the 
cytoplasm of the choroid cells suggesting a 
secretory function.’® Cerebrospinal fluid 
formed within isolated ventricles from which 
all the choroid plexus has been removed, 
however, has the same composition as that 
obtained from normal ventricles." Thus, the 
fluid must be, in part, derived from the cere- 
brum itself. Bering"! has recently reported 
that approximately 25 to 50 per cent of the 
fluid is derived from the choroid plexus and 
the remainder from the brain. 

The CSF is generally considered to circu- 
late from the ventricles to the subarachnoid 
space and about the hemispheres to the 
arachnoid villi, which are the presumed sites 
of fluid absorption.'* The circulation of the 
fluid from the ventricles to the subarachnoid 
space is partially dependent on the arterial 


pulse pressure wave which originates from 
the choroid plexus and is transmitted through 
the CSF pathways. The pulsation is greatly 
reduced following choroid plexectomy and 
may be absent below a spinal subarachnoid 
block. Pressure waves of the magnitude of 
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60 mm. of water have been measured in the 
ventricle and undoubtedly contribute to the 
circulation of the fluid. The heightened pul- 
sations associated with increased intracrania! 
pressure may contribute to the pathogenesis 
of ventricular dilatation in obstructive hydro- 
cephalus as well as to the bony changes in 
the skull.** 

The mechanism of fluid absorption is de- 
pendent upon the difference in pressure be- 
tween the intracranial venous system and 
the CSF as well as upon the effective colloid 
osmotic pressure across the blood-CSF bar- 
rier. These concepts are largely based on 
Weed’s” extensive experiments, including the 
distribution of Prussian blue following intra- 
thecal injection. Though Weed’s work with 
regard to the absorptive function of the 
arachnoid villi has been widely accepted. 
there is recent indication that the villi are 
not the sole sites of CSF absorption.’* * 
Study of the absorptive mechanisms with 
isotopic and radioautographic techniques has 
pointed to pathways of absorption in the 
spinal arachnoid granulations, in the cere- 
bral and spinal blood vessels, in the peri- 
neural spaces, and in the ependyma, as well 
as in the arachnoid villi."* 

The application of radioisotopic tech- 
niques to the study of the CSF has demon- 
strated that its various constituents are in 
dynamic equilibrium across the blood-CSF 
barrier in the ventricles and in the subarach- 
noid space.* * ** The barrier is considered to 
be a complex of membranes including those 
which comprise the capillary endothelium, 
pia-glial membrane, astrocytic neuroglia. 
ependyma, choroid plexus, and the arach- 
noid membranes. There is relatively rapid 
equilibration between the plasma and CSF 
of the following constituents at the ventricu- 
lar, cisternal, and lumbar levels: sodium,’ 
chloride,’* potassium,’* albumin,’ water,° 
urea,"® and glucose’®; each of these is ex- 
changed between the plasma and the spinal 
fluid at a different rate. The rate of ex- 
change at any one site varies inversely with 
the molecular size of the material studied: 
in decreasing order of the velocity of ex- 
change are water, electrolytes, and protein. 
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The rate of exchange of many drugs and 
other compounds varies directly with the 
lipoid solubility of the substance.* The elec- 
trolytes enter the ventricles more rapidly 
than they enter the subarachnoid space, 
while protein and water enter the subarac- 
noid space more rapidly than they enter the 
ventricles. The dynamic exchange of the 
various constituents between plasma and 
CSF, apart from the ventricles, has been 
interpreted by Sweet and co-workers’’ to 
signify formation of CSF in the subarach- 
noid spaces. Davson® and Selverstone,*’ in 
recent critiques, however, have emphasized 
that dynamic exchange of ions, crystalloids, 
water, and protein across membranes need 
not imply formation of fluid at the mem- 
brane surface. It must be emphasized that 
the data obtained with isotopic techniques 
have thus far not explained the mechanisms 
involved in the maintenance of a normal 
volume of CSF or the increased volume 
noted in hydrocephalus. 

In summary, the available evidence sup- 
ports the ventricular system as the major site 
of spinal fluid formation and the existence 
of dynamic exchange of all the CSF con- 
stituents across the membranes comprising 
the blood-CSF barrier at all levels. The fac- 
tors determining the volume of the CSF in 
the normal and disease states are poorly 
understood. 


ETIOLOGY OF HYDROCEPHALUS 


There are three possible mechanisms re- 
sponsible for the development of hydroceph- 
alus. Overproduction of CSF occurring in 
the rare instance of a tumor of the choroid 
plexus may be responsible for the occur- 
rence of hydrocephalus. Defective absorption 
of CSF, the second possible mechanism, has 
not been clearly established in any instance 
of the disease. The third and most common 
cause in the overwhelming majority of cases 
is obstruction in the CSF pathways which 
results in dilatation of the channels prox- 
imal to the site of obstruction. 

When the block is within the ventricular 
system, the process is called by some an 
“obstructive hydrocephalus.” The term “non- 
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obstructive hydrocephalus” refers to cases 
where the site of the blockage is in the 
subarachnoid pathways outside of the ven- 
tricular pathways. As all hydrocephalus is, 
therefore, essentially obstructive, the older 
classification of “obstructive” and “commu- 
nicating” hydrocephalus should be discarded 
in favor of a more accurate description of 
the site and nature of the obstruction, such 
as intra or extraventricular. 

The three major causes of CSF obstruc- 
tions producing hydrocephalus are: (1) neo- 
plastic, (2) congenital, and (3) posttrau- 
matic or postinflammatory lesions. 

1. Neoplastic obstructions. In patients 
with an obstruction neoplasm, hydrocephalus 
is usually secondary to the obstruction. Its 
treatment consists chiefly in removal of the 
primary lesion whenever possible. When the 
tumor is unapproachable it is then necessary 
to bypass the point of obstruction by one of 
a number of shunting procedures.*' The 
most common neoplasms in children pro- 
ducing hydrocephalus are gliomas of the 
third ventricle, periaqueductal region or 
cerebellum, and fourth ventricle. Their treat- 
ment by surgical removal, shunting, and 
radiotherapy is not truly germane to this 
review and thus will be omitted from further 
consideration. 

2. Congenital malformations. Congenital 
malformations are present in a number of 
patients with hydrocephalus, many of these 
malformations being secondary to the Ar- 
nold-Chiari hindbrain anomaly often seen 
in association with spina bifida and with 
meningomyeloceles. In these patients, the 
basilar subarachnoid pathways are under- 
developed, resulting in blockage and subse- 
quent ventricular dilatation. 

Stenosis of the aqueduct of Sylvius, or 
“forking” of the aqueduct, as Russell** pre- 
fers to call it, produces early, severe hydro- 
cephalus. This condition may occur on a 
hereditary basis.** It can also appear second- 
ary to a progressive periaqueductal glioma 
or gliosis with symptoms and signs occurring 
in adolescence or adult life. These patients 
demonstrate an overgrowth of fibrillary sub- 
ependymal neuroglia which constricts what 
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was apparently once a normal aqueduct. 

Congenital septa or membranes are occa- 
sionally described occluding the outlets of the 
fourth ventricle (Dandy-Walker syndrome ) .** 
That they may not be truly congenital but 
possibly the result of inflammatory processes 
is suggested by the fact that these patients 
often have obliterated basal cisterns as well; 
hence, simple opening of these membranes 
may not relieve the hydrocephalus. Opening 
the septa which occur at the rostral end of 
the fourth ventricle, however, usually results 
in relief of the hydrocephalus. 

3. Postinflammatory or traumatic obstruc- 
tion. There is ample evidence that the most 
frequent cause of hydrocephalus is related to 
postinflammatory or posttraumatic obstruc- 
tion of the basilar cisterns, particularly in 
the region of the tentorium cerebri. The 
reader is referred to the classical monograph 
by Russell** for the most complete pathologic 
delineation of this and other types of hydro- 
cephalus. Briefly, however, two pathologic 
mechanisms probably come into play: (1) 
intracranial bleeding at the time of normal 
birth*® and (2) episodes of meningitis at 
times unrecognized, either during the pre or 


postnatal periods. These processes lead to a 


progressive fibrosis of the arachnoidal path- 
ways at the base of the brain with eventual 
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obliteration of the routes for extraventricular 
circulation and absorption of CSF. Cysti- 
cercosis, toxoplasmosis, and other parasitic 
infections may produce ventricular or sub- 
arachnoid obstruction. The occurrence of 
spontaneous arrest of hydrocephalus is most 
likely related to reopening of these channels 
when they have not been irreversibly obliter- 
ated. 

Diagnosis. In a classical case of far-ad- 
vanced hydrocephalus, characterized by a 
large head, distended scalp veins, downward 
deviation of the eyes, and retarded develop- 
ment, one has no need for reference to 
charts of head size or other aids for the 
diagnosis is obvious. In earlier cases, how- 
ever, when therapy can so often save the 
infant, diagnosis may be more difficult to 
establish. 

Although the actual head size (occipito- 
bregmatic circumference) in, comparison 
with the chest circumference and other nor- 
mal measurements taken from standard 
growth charts is of importance, repeated 
observations of the rate of head growth are 
more significant. Additional information can 
be obtained from measurements of the an- 
terior fontanelle, as active hydrocephalus 
does not occur in conjunction with a closing 
jontanelle. On the other hand, if the fonta- 


Fig. 14. Bubble ventriculogram demonstrating advanced hydrocephalus. 
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Fig. 1B. Postoperative ventriculogram 4 months 
after ventriculopleural shunt showing marked 
thickening of cortical mantle. 


nelle is enlarging from month to month, the 
infant will have increased intracranial pres- 
sure and further investigations are warranted. 

X-rays of the skull confirm the dispropor- 
tion between the facial bones and the en- 
larged vault and may show thinning of the 
bone and separation of the cranial sutures. 

The final diagnosis of hydrocephalus rests 
on ventriculography and/or pneumoenceph- 
alography. Since large, chronic subdural he- 
matomas can produce the same characteris- 
tics, including enlargement of the head, as 
can hydrocephalus, ventriculography may be 
the only way to differentiate between these 
conditions. It can also give some indication 
as to the thickness of the cortical mantle of 
the hydrocephalic individual. If the ventricle 
is not tapped at a depth of 4 cm., the hydro- 
cephalus, if present, is not sufficiently ad- 
vanced to require treatment. If indicated on 
clinical grounds, air studies via the spinal 
route should be considered in order to com- 
plete the diagnostic work-up. 
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When ventricular fluid is obtained, a 
sample is immediately set aside for labora- 
tory study. It is often helpful at this point to 
inject neutral phenosulfonphthalein into the 
ventricle and check its appearance time in 
the lumbar subarachnoid space by spinal 
puncture.** If no dye appears within 20 
minutes, a block may be assumed to be 
present between the ventricles and the spinal 
subarachnoid space. 

Forty to sixty cubic centimeters of air in- 
jected into one ventricle and subsequent 
“bubble” ventriculographic studies will dem- 
onstrate: (a) whether the ventricles commu- 
nicate via the foramen of Munro, (b) how 
thick- the cortical mantle is, (c) whether 
there is an unsuspected midline neoplasm, 
and finally (d) whether communication ex- 
ists between the ventricular system and the 
subarachnoid space (Figs. 1 and 2). At 
times, air injected via the lumbar route will 
be helpful in confirming a suspected aque- 
duct insufficiency. Three cubic centimeters 
of Pantopaque injected into the ventricle has 
also been employed for this purpose. 

Based on these studies, the decision is 
reached as to the need, desirability, and type 
of treatment applicable. The accompanying 
figures demonstrate the degree of cortical 
thickening which can occur after a success- 
ful shunting procedure. 


TREATMENT 


1. Spontaneous arrest. Evaluation of any 
medical therapy or surgical technique for 
the treatment of hydrocephalus must be 
made against the background of the spon- 
taneous arrest rate of this disease. While 
Bucy*’ states that in as “high as 10 per cent” 
of patients with hydrocephalus the disease 
may subside without treatment, other refer- 
ences to the spontaneous arrest rate are dif- 
ficult to find in surgically oriented reports. 
Fortunately, a recent study by Laurence** 
provides data concerning the arrest of hydro- 
cephalus and the physical and mental state 
of the survivors. He studied 182 untreated 
children under 13 years of age, seen by 
McKissock between 1938 and 1957 at the 
Alinson Morley Hospital, Wimbledon, and 
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Fig. 2. A, Bubble ventriculogram demonstrating advanced hydrocephalus. B, Postoperative 
pneumoencephalogram 3 months after ventriculopleural shunt showing thickening of cortical 


mantle. 


the Hospital for Sick Children, Great Or- 
mond Street, London. Of these untreated 
cases, 89 were fatal, 81 were arrested spon- 
taneously, 9 remained progressive, and 3 
were lost to follow-up. The author stressed 
that his series, based on a neurosurgical 
practice, is not representative of the worst 
cases that are fatal in the first 3 months or 
of the mildest which are not seen in a hos- 
pital. Nevertheless, the 46 per cent spontane- 


ous arrest rate serves as a yardstick against 
which surgical results can be measured. 

It is also of interest that Laurence found 
70 per cent of the patients with arrested 
disease educable and 57 per cent of these 
had 1.Q.’s of 85 and above. This represents 
an educability rate of 24 per cent for the 
entire series, although a longer follow-up 
period will be necessary to evaluate their 
final levels of achievement. He also found, 
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where reliable information was available, 
that thi#@was no significant relationship be- 
tween the thickness of the pallium and the 
intelligence. No statement is made as to the 
head size or the appearance of the individual 
with arrested hydrocephalus. Riley*’ re- 
ported an educability rate of 45 per cent in a 
smaller group of patients with communicat- 
ing hydrocephalus who had received no 
surgical treatment at Babies Hospital, New 
York. 

The findings of Laurence and of Riley 
should serve to encourage physicians in the 
search for medical methods of treatment of 
this disease. In light of these reports, it is 
also likely that many surgical procedures 
may reduce the intracranial pressure for a 
period sufficiently long to allow spontaneous 
arrest to occur, thus saving the 50 per cent 
who would otherwise have died or who 
would have developed irrevocable brain 
damage or grotesque enlargement of the 
cranial vault. 

2. Medical therapy. Medical therapy for 
hydrocephalus is unfortunately not encourag- 
ing at this time. Sporadic reports on various 
attempts to influence the rate of CSF pro- 
duction appear in the recent literature. 
When the physiologic mechanisms involved 
are better understood, it may be possible to 
develop a successful nonsurgical approach to 
this disease. 

Acetazolamide (Diamox) has been noted 
by several authors to have some influence on 
CSF production. This sulfonamide derivative 
has a specific inhibitory effect on the enzyme 
carbonic anhydrase which catalyzes the 
formation of carbonic acid from water and 
carbon dioxide both in the brain and in the 
choroid plexus. Administration of this drug 
results in a delay in the rate of exchange of 
sodium between the plasma and CSF* but 
does not alter the concentration of sodium in 
the fluid. Its effect on the intracranial pres- 
sure is complex, however. Following intra- 
venous administration, there is a significant 
elevation in intracranial pressure*® °; follow- 
ing chronic oral administration, a decrease 
in intracranial pressure has been reported in 
a small series.** The mechanism of such a 
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decrease has not been established. Its use- 
fulness, if any, in the management of in- 
creased intracranial pressure in hydrocepha- 
lus and other neurological disorders has not 
as yet been defined. In our own limited 
experience it has failed to influence the 
clinical course of hydrocephalic patients; 
however, it is possible that we have not em- 
ployed sufficiently large doses of the drug. 

The relationship of the metabolism of 
vitamin A to the level of intracranial pres- 
sure is also poorly understood. Both hyper- 
vitaminosis A and its deficiency have been 
reported to induce increased intracranial 
pressure and hydrocephalus in experimental 
animals.** Vitamin A metabolism may, there- 
fore, play some role in the disease under 
consideration. 

3. Surgical treatment. Surgical treatment 
for hydrocephalus is directed toward either 
reducing the amount of CSF produced or 
rerouting the fluid around a point of ob- 
struction by a shunting procedure. Rerouting 
may either conduct the fluid from one part 
of the central nervous system to another or 
to other body areas where the fluid is either 
reabsorbed or diverted to the ureter and 
excreted. 

The following paragraphs are designed to 
give the reader a brief summary of the many 
procedures employed without attempting to 
list completely or chronologically all opera- 
tions that have been performed (Figs. 3 and 
4). 

4. Choroid plexectomy. In 1918, Dandy* 
proposed removal of the choroid plexus of 
the lateral ventricles, later modifying** the 
operation to endoscopic electrocoagulation 
of the plexus for the treatment of communi- 
cating hydrocephalus. Both an open pro- 
cedure with direct exposure of the plexus 
through a transcortical incision and endo- 
scopic coagulation of the plexus are currently 
employed. Experimentally, Bering’® has 
shown that choroid plexectomy lowers the 
intraventricular pressure in hydrocephalic 
dogs. Putnam,** in 1953, reported a series of 
42 cases in which 71 operations were per- 
formed: there were 11 deaths (25 per cent). 
The success rate for the number of cases 
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Figs. 3 and 4. Diagrammatic representation of the 
majority of operative procedures proposed for the 
treatment of hydrocephalus. 


arrested and the physical and mental de- 
velopment of the children were not given. In 
1942, Scarff** reported on his first of two 


series of patients undergoing cauterization of 
the plexus for communicating hydrocephalus. 
This group included 20 patients with 3 hos- 
pital deaths (17 per cent) and 7 failures 
(35 per cent). Of the 10 children who sur- 
vived with normal intracranial pressure and 
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who were followed for 10 years, 4 died of 
unrelated causes, 3 were mentally retarded, 
and 3 were normal. Ten years later Scarff** 
listed 19 cases in which there was | opera- 
tive death, 2 deaths due to progressive un- 
relenting hydrocephalus, and 16 (80 per 
cent) arrests of the disease. Thirteen of these 
children were followed for 5 or more years; 
5 (25 per cent) had severe mental defects, 
3 (15 per cent) were educable to the third 
grade, and 5 (25 per cent) were normal. 
The summary of both series showed an 
operative mortality of 10 per cent and an 
arrest rate of 80 per cent, but, of those who 
recovered, only 25 per cent are entirely 
normal mentally. 

Davidoff** treated 32 children with hydro- 
cephalus, 9 with associated meningoceles, by 
choroid plexus cauterization. He reports an 
arrest rate of 50 per cent with an operative 
mortality rate of 20 per cent. 

In 1946 Hyndman*® presented a paper 
dealing with extirpation of the choroid 
plexus in which he felt that the benefits 
accrued were not only due to a decrease in 
production of CSF but also to the incidental 
opening made in the floor of the lateral ven- 
tricles which allowed for drainage directly 
into the cisterna venae magnae cerebri and 
cisterna ambiens, thus permitting fluid cir- 
culation and absorption. 

5. Shunting or bypassing procedures. Most 
of the shunting methods have been described 
in the past, some as early as 50 years ago in 
small series of patients. In the past decade, 
interest has been stimulated by the develop- 
ment of inert plastic tubes and valves. No 
single form of treatment is ideal in all pa- 
tients and no single method of shunting has 
been successful in all patients. The so-called 
“universal shunting” procedures drain the 
lateral ventricles and are applicable in all 
types of hydrocephalus, whereas draining 
the lumbar subarachnoid space is helpful 
only when the ventricles communicate with 
the spinal subarachnoid spaces. 

If the block to flow exists in the third 
ventricle, aqueduct, or fourth ventricle, the 
procedure described by Torkildsen in 1939*° 
is often employed. A catheter is carried from 
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one or both lateral ventricles (depending 
upon the patency of interventricular fora- 
men of Munro) over the occiput into the 
cisterna magna. If the cisterna magna is 
scarred or inadequate for the distal end of 
the tube, Matson*® advocates use of the ven- 
tral subarachnoid space in the upper cervical 
area. Scarff*' in 1951 reported 20 cases with 
3 deaths (15 per cent); results were poor in 
8 cases (40 per cent) and good in 9 (45 per 
cent). McKissock** reported good results in 
53 per cent of 30 adult patients with aque- 
duct stenosis. No large series of ventriculo- 
cisternostomies in infants and children are 
available for critical study. The theoretic 
objection has been offered that the surface 
subarachnoid spaces are not sufficiently open 
in the hydrocephalic infant and therefore 
the procedure merely changes a “noncom- 
municating hydrocephalus” to a “communi- 
cating hydrocephalus.” In addition, it is 
technically difficult to institute such drainage 
in the infant’s posterior fossa because of ex- 
treme venous vascularization of the dura. It 
has also been our experience that these 
shunts fail to function if the lesion is such 
that encroachment at the tentorium obliter- 
ates the cisterna ambiens (incisural block), 
preventing fluid from reaching the cerebral 
subarachnoid space for absorption. Although 
large series of cases do not appear in the 
literature, the Torkildsen procedure none- 
theless has received wide acceptance by neu- 
rosurgeons. 

In 1957, Forrest and McNab“ attempted 
to drain the CSF into the cortical subarach- 
noid spaces directly by a plastic tube and 
nylon disc. They came to realize that ab- 
sorption was taking place not from the sub- 
arachnoid but from the subdural space. The 
authors then performed ventriculosubdural 
drainage in 70 successive hydrocephalic pa- 
tients with a success rate of 36 per cent. A 
later series,*° in which absorption from the 
subdural space was quantitatively measured 
prior to the drainage, gave a success rate of 
62 per cent. A few reports appear concern- 
ing drainage from-the lumbar subarachnoid 
into the lumbar epidural space.*® Fifteen 
cases are described with a 66 per cent suc- 
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cess rate; however, follow-up figures and 
information as to the ultimate disposition 
are not available. 

In 1950, Nosik** described a shunting pro- 
cedure from the temporal horn of the lateral 
ventricle into the mastoid air cells from 
whence fluid drained into the pharynx by 
way of the Eustachian tube. He reported 9 
cases in adults with 1 death due to meningi- 
tis. Six cases with good results are listed by 
Foltz and Ward* in adult patients with 
hydrocephalus secondary to subarachnoid 
bleeding. The danger of meningitis secondary 
to middle ear infection or entry of organisms 
from the nasopharynx has been the chief 
obstacle to wide acceptance of this procedure 
in adults and in infants with hydrocephalus. 

As early as 1908, Payr*® attempted shunt- 
ing CSF into the great veins and into the 
heart. The development by Pudenz*® and by 
Spitz*' of competent valves allowing for one- 
way flow has led to successful shunts from 
the ventricles into the right auricle via the 
jugular vein. The valve is placed either at 
the auricular end of the tube (Pudenz) or 
midway in the tube (Spitz). The vascular 
end of the shunt must float freely in a large 
moving pool of blood in order to prevent 
thrombosis.*° This requisite would seem to 
preclude shunting directly from the ventri- 
cles into the intracranial venous sinuses 
which, theoretically, would be the method of 
choice. With foreign bodies in the vascular 
system, infection may develop, and we have 
recently had to remove two such infected 
tubings because of a subacute bacteremia. In 
a recent report, Anderson™ cites 48 children 
undergoing ventriculoauriculostomy with the 
Pudenz valve. At least 10 patients under- 
went revisions; 7 died of septicemia. In 21 
patients with a 1- to 24-month follow-up, 20 
shunts appeared to be functioning. In a pre- 
liminary communication Shurtleff and Foltz** 
discussed 20 children with hydrocephalus, 6 
of whom had an associated meningomyelo- 
cele. Ventricular-atrial shunts were _ per- 
formed (Pudenz-Heyer valve) in all in- 
stances, in the latter cases before repair of 
meningomyelocele. Eight of the 20 individ- 
uals required revisions of shunts. A more 
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Fig. 5. Diagrammatic representation of ventriculo- 
pleural shunt. 


critical evaluation of the present methods of 
vascular shunting must await follow-up of 
such series. 

If a kidney is sacrificed the ureter can be 
used to accept a plastic tube draining CSF 
from the ventricle or the lumbar subarach- 
noid space. Matson* popularized this tech- 
nique and, in 1954, recorded the results in 
65 infants and children with communicating 
hydrocephalus. There were 8 deaths from 
meningitis and 9 deaths early in the series 
due to salt loss without replacement. Forty- 
five children survived with 36 (55 per cent) 
in excellent health without mental retarda- 
tion. Both ventricular and subarachnoid- 
ureteral shunts have proved to be quite satis- 
factory in many instances of the disease and 
are widely employed. 

Cushing *** proposed the use of the perito- 
neal cavity as a drainage site for CSF from 
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either the ventricle or the lumbar subarach- 
noid space. Difficulty has always been en- 
countered in preventing blockage of the peri- 
toneal end of the tube by omentum or other 
extraneous tissue, various modifications be- 
ing offered to combat this complication. 
Spitz suggested resection of the omentum; 
Jackson® and Ransohoff and Hiatt*' placed 
the tube over the dome of the liver, and 
Harsh* used the fimbriated end of the Fal- 
lopian tube in an attempt to prevent ob- 
struction. Several large series of cases treated 
by these methods appear in the literature. 
Scott in 1955 reported an arrest rate of 
only 9 per cent. Thirty-five revisions were 
required in 32 patients. The operative mor- 
tality rate was 5 per cent. Jackson and Snod- 
grass** in 1955 listed 62 patients, including 
42 infants and children. These 62 patients 
required 116 operations. Thirty-nine per 
cent benefited for at least 2 years from the 
shunting procedure. It was concluded from 
the experience in these two series that perito- 
neal shunts have a limited but definite value. 
Picaza™ utilized the posterior approach into 
the retro-omental space on the right side, 
and had an arrest rate of 90 per cent in a 
small series of cases as opposed to a rate of 
50 per cent after placing the catheter in the 
right lower quadrant. 

The use of the pleural cavity as a site for 
the reabsorption of CSF fluid shunted from 
the ventricular system was first reported by 
Heile® in 1914. Its use in the treatment of 
hydrocephalus was again mentioned by 
Ransohoff and Hiatt** in 1952. Since this 
report, the procedure has been extensively 
used at the Neurological Institute of New 
York for the treatment of both communicat- 
ing and obstructive hydrocephalus, as well 
as in hydrocephalus secondary to obstructing 
midline intracranial tumors in children and 
adults (Figs. 5 and 6).* 

The latex catheter or plastic tubing of 
small diameter is inserted into the ventricle 
and the distal end is carried through a sub- 
cutaneous tunnel into the right posterior 
thorax in the region of the fifth or sixth 
intercostal space. The pleura is exposed be- 
tween adjacent ribs, and the tubing is then 
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Fig. 6. X-ray picture showing ventriculopleural 
shunt in place. 


passed into the pleural cavity for a distance 
of 6 to 8 cm. Postoperatively, the head of 
the patient is elevated 30 degrees at all times 
to insure constant flow of ventricular fluid 
through the shunting tube. 

The ages of the 83 hydrocephalic infants 
treated by ventriculopleural shunts and fol- 
lowed for 12 months or more varied from 10 
days to 18 months. In every case the hydro- 
cephalus was termed “advanced” on the 
basis of ventriculographic demonstration of 
cortical thickness of 15 mm. or less and 
“active” on the record of rapidly enlarging 
fontanelle and head size. 

There were 3 postoperative deaths in this 
series as a result of intracranial bleeding. On 
the first, third, and fourth postoperative 
days, respectively, the infants became ex- 
sanguinated secondary to rupture of cerebral 
veins because of extreme depression of the 
fontanelle with marked overriding of the 
parietal bones. One. hundred and fifty-five 
operations were performed on 83 infants 
with “communicating” and “obstructive” 
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hydrocephalus. Sixty-five per cent of these 
cases were arrested; approximately 60 per 
cent of these infants appear entirely normal 
in both mental and physical development, al- 
though several are still too young for ade- 
quate evaluation. Most failures were related 
to obstruction of the ventricular end of the 
shunt by particulate matter; a filter is now 
being perfected in an attempt to prevent this 
complication. A smaller number of patients 
have been unable to absorb the fluid from 
their pleural cavities and have required 
thoracentesis and switching of the tube into 
the other pleural cavity, the right auricle, 
the peritoneal cavity, or into a blind loop of 
bowel as described by Neumann:® In gen- 
eral, however, we are moderately pleased 
with the procedure in view of its simplicity 
and the relatively benign nature of its com- 
plications. 

Thus many procedures are currently em- 
ployed in the treatment of hydrocephalus. 
The choice of the operation to be used on a 
given infant should be governed by the per- 
sonal experience of the neurosurgeon as well 
as the details of the disease. We have, for 
example, at times employed a combination 
of choroid plexectomy and a_ ventricular 
shunt in an attempt to decrease the produc- 
tion of fluid and tide the patient over the 
acute phase of his disease. All concerned 
with the care of these infants must maintain 
a flexible approach to their treatment and 
combine enthusiasm with healthy skepticism. 


CONCLUSION 


In this brief review, an attempt has been 
made to summarize the state of current 
knowledge concerning hydrocephalus. In 
view of the incomplete understanding of the 
pressure-volume relationships of the normal 
cerebral spinal fluid, any concept concerning 
the pathophysiology of the fluid system in 
hydrocephalus must be primitive and mecha- 
nistic. 

Some of the newer and more controversial 
ideas concerning the dynamics of cerebral 
spinal fluid circulation have been outlined 
and the pathophysiology of hydrocephalus 
reviewed. 
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Against the background of the now known 
spontaneous arrest rate of hydrocephalus, 
the results of the currently employed surgi- 
cal procedures have been presented. It is our 
conclusion that whereas a high incidence of 
spontaneous arrest has been reported in un- 


treated hydrocephalus, surgical therapy 
should be employed to achieve the maximum 
intellectual and cosmetic salvage possible. 
The actual operative procedure to be em- 
ployed will depend on the exact details of 
the hydrocephalus and the combined experi- 
ences of the group undertaking therapy. 


We are indebted to Dr. J. Lawrence Pool for 
the drawings of Figs. 3 and 4. 
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Etiology of Mongolism 


Tue National Association for Retarded 
Children (NARC), through its Scientific 
Research Advisory Board (SRAB), spon- 
sored a Conference on the Etiology of 
Mongolism on Oct. 19, 1959. The Confer- 
ence, in which the known facts and theories 
concerning the etiology of the disorder were 
reviewed and future research was considered, 
preceded the annual convention of the 
NARG, held in Cincinnati, Ohio, Oct. 22 to 
24. Persons working in the field of Mongolism 
met with experts from scientific areas which 
have now become the center of interest to 
students of this disorder. The number of 
participants was limited to keep the dis- 
cussion informal and to permit a free ex- 
change of ideas. There was no audience and 
there were no plans for publishing the pro- 
ceedings. However, a report was given to the 
Scientific Research Advisory Board of the 
NARC which met on October 20. This 
Board, after hearing the report, recommended 
that a summary of the proceedings, together 
with a list of review articles and of recent 
publications, be made available to physicians 
and scientists who could not be present at 
the Conference. As the chairman of the Con- 
ference I wish to thank the sponsors of 
the Conference as well as all the participants 
who not only contributed to the discussion 
but who also were most cooperative in draw- 
ing up this report. 

The Conference met on the morning of 
Oct. 19, 1959. The following participants 
were present: 

Dr. Gordon Allen, Bethesda, Md., Dr. 
Marvin D. Armstrong, Yellow Springs, Ohio, 
Dr. Glidden L. Brooks, Providence, R. I., 
Dr. Richard J. Blandau, Seattle, Wash., Dr. 
Ernest H. Y. Chu, Oak Ridge, Tenn., Dr. F. 
Clarke Fraser, Montreal, Canada, Dr. George 


A. Jervis, Thiells, N. Y., Dr. Harold Kalter, 
Cincinnati, Ohio, Dr. Benjamin H. Landing, 
Cincinnati, Ohio, Dr. Richard L. Masland, 
Bethesda, Md., Dr. Donald G. McKay, 
Brookline, Mass., Dr. Beatrice Mintz, 
Chicago, Ill., Dr. Edith L. Potter, Chicago, 
Il, Dr. Grover F. Powers, New Haven, 
Conn., Dr. Sheldon C. Reed, Minneapolis, 
Minn., Dr. Jack H. Rubinstein, Cincinnati, 
Ohio, Dr. Josef Warkany, Cincinnati, Ohio, 
Dr. Emil Witschi, lowa City, Iowa, Dr. Ab- 
ner Wolf, New York, N. Y., Dr. Stanley 
Wright, Los Angeles, Calif., and Dr. Herman 
Yannet, Southbury, Conn. 

Following a greeting by Dr. Grover F. 
Powers, Dr. Warkany presented, as back- 
ground for the later discussions, a list of 39 
theories proposed in the past to explain the 
etiology of Mongolism.** ** These could be 
divided into four main groups: (1) reversion 
to a primitive ancestral type, (2) a genetic 
origin involving one or more genes, muta- 
tions, injury to germ cells, or interaction 
of the embryonic genetic constitution with 
uterine conditions, (3) disturbances in en- 
vironment, including accidents during gesta- 
tion, disease states, aging of the mother, or 
aging of the ovum, and (4) changes within 
the child, especially endocrine deficiencies. 
Dr. Warkany pointed out that in the light of 
recent findings it is of particular interest that 
Bleyer’ in 1934 and Fanconi in 1939 sug- 
gested that a chromosomal abnormality might 
be a basic factor in the etiology of Mongol- 
ism. 

This presentation was followed by a dis- 
cussion of the facts collected in previous 
studies on Mongolism with which any etio- 
logic theory must be consistent. 

Dr. Wright discussed some of the observa- 
tions concerning maternal age, familial in- 
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cidence, and microsymptoms. Much of this 
has been reviewed by Oster** and Penrose.** ** 
That the incidence of Mongolism increases 
with increasing maternal age is a consistent 
finding in all studies.* ** *° A slight increase 
among infants of mothers under 20 years of 
age has been suggested, but the evidence is 
not very convincing. Paternal age has been 
shown to have no effect. Numerous other 
factors concerning maternal health, frequency 
of stillbirths, abortions, interval between 
births, etc., have been studied, but no con- 
sistent correlations have been found. 
There is possibly an increased familial in- 
cidence of Mongolism. Large numbers of 
families are required, however, to show that 
this apparent increase is not due to chance. 
The most suggestive evidence comes from 
sibships in which there are several affected 
children, as, for example, that reported by 


Turpin and Lejeune*® in which 4 or prob-. 


ably 5 children were affected. In addition, 
there are well-documented reports of Mon- 
goloid mothers who gave birth to Mongoloid 
children** and instances in which Mon- 
goloid mothers gave birth to non-Mongoloid 
children.**» 

In the sibships where more than one child 
is affected, the mean maternal age is slightly, 
but significantly, lower than the mean ma- 
ternal age in Mongolism generally. There is 
also a reduced mean maternal age in in- 
stances where there is an affected maternal 
relative.*® 

Additional evidence to support the con- 
cept of a genetic influence is drawn from 
the data on frequency of microsymptoms 
such as epicanthic folds, fissured tongue, 
transverse palmar flexion creases, and con- 
figuration of the dermal ridges on the hands 
and feet." Although the evidence is 
still somewhat uncertain, there does appear 
to be an increase of some of these charac- 
teristics among the parents, the siblings, and 
the close relatives of Mongoloids. The in- 
creased frequency appears to be more charac- 
teristic of the maternal side of the family. 
Penrose** has shown that the angle sub- 
tended by the distal palmar triradius is 
greater among relatives of Mongols than 
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among the general population, but the 
phenomenon is not marked in fathers. Where 
there are two or more Mongoloid children 
in a sibship, an even stronger tendency 
toward a wide angle was noted in the rela- 
tives. 

Penrose investigated the possibility of anti- 
genic incompatibility between mother and 
fetus, but found, on the contrary, an in- 
creased compatibility between mother and 
fetus for the ABO and rhesus antigen systems. 
He also pointed out the possibility of a slight 


increase in consanguineous matings of the - 


maternal grandparents of Mongoloid chil- 
dren. This suggests that a mother could be 
homozygous for a recessive gene predisposing 
her to produce a Mongoloid child. 

Dr. Gordon Allen then reported on his re- 
view of the literature’ ** on twins as well as 
on his own investigations. He concluded that 
the incidence of Mongolism in dizygotic 
co-twins of Mongoloids is approximately 
3 per cent, probably not greater than in 
siblings born later, and that there is no de- 
tectable increase in microsymptoms of Mon- 
golism in the otherwise normal twin partners 
when they are compared with their non-twin 


siblings. Hence, the maternal environment is | 


essentially the same for a Mongoloid preg- 
nancy as for any later pregnancy. For 
monozygotic twins the concordance rate is 


possibly 100 per cent which leads to the; 


almost inevitable conclusion that Mongolism 
is established in such twins before the earliest 
time at which the zygote may divide into two 
individuals. The estimate varied as to the 
latest possible date by which Mongolism is 
established, but it was agreed that the disease 
cannot be causally determined after the first 
week of gestation. 

The discovery of an abnormal chromosome 
complement in Mongoloid children was re- 
viewed by Dr. Fraser who showed some 
slides, provided by Professor R. Turpin, of 
normal and abnormal human chromosome 
complements. It is now well established that 
the normal chromosome number in humans 
is 46'* *% #8. and that Mongoloid chil- 
dren have 47 chromosomes.’* ** *° The extra 
chromosome occurring in Mongols is a small, 
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V-shaped chromosome with a_heterochro- 
matic region at one end. It closely resembles 
one of the normal autosomal pairs, and is 
thought very probably to be an extra member 
of this pair. (It will be referred to as the V), 
pair, following the nomenclature of Turpin 
and Lejeune.*) This finding has now been 
confirmed by several other workers and it 
seems very probable that trisomy (3 instead 
of 2 of a particular chromosome ) is the basic | 


change in Mongolism. 

Dr. Fraser went on to present a number 
of theories that would be consistent with 
trisomy: the twin findings, the maternal age 
effect, the slight familial tendency, and the 
increase in microsymptoms in near relatives. 
One possibility would be that the extra Vj 
chromosome sometimes does not cause Mon- 
golism in the individuals carrying it, that it 
is transmitted to the Mongoloid child by one 
parent, that it may produce microsymptoms 
in non-Mongoloid individuals who carry it, 
and that in an embryo growing in an older 
uterus the extra V,; chromosome is more 
likely to produce full-blown Mongolism. 
Although there is no convincing evidence 
for this hypothesis, it could be ruled out (or 
in) by examining the chromosomes of the 
parents of Mongols, and this needs to be— 
done. 

If this possibility is ruled out, one must 
assume that the chromosomal anomaly arises 
somewhere between the beginning of gameto- 
genesis and the first division of the fertilized 
egg. If so, one could postulate that a particu- 
lar genetic “background,” determined by a 
number of genes distributed over the whole 
chromosome complement, would cause mi- 
crosymptoms of Mongolism in some individ- 
uals with this background and would also 
increase the probability of chromosomal 
nondisjunction. Although there is no obvious 
reason why this correlation should occur, 
the hypothesis could be tested, since if it is 
true: (a) one would expect to find micro- 
symptoms of Mongolism in the near relatives 
of patients with Turner’s or Klinefelter’s 


*No uniform nomenclature for the human karyotype has 
been as yet accepted by investigators in this field.” ©. = 
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syndrome or with other conditions which are 
probably the result of chromosomal nondis- 
junction; (b) there should be more cases of 
Mongolism with Turner’s or Klinefelter’s 
syndrome than would be expected on the 
basis of independent distribution; and (c) 
abnormalities of meiotic pairing might be 
demonstrable in persons with microsymp- 
toms of Mongolism. 

Dr. Lejeune has proposed a third theory, 
in which some V,, chromosomes carry genes 
for Mongolism and others do not. Persons 
carrying Mongolism genes would occasionally 
demonstrate microsymptoms. In persons 
trisomic for the V, chromosome, if the genes 
for Mongolism are present, the disease will 
result, but if no V, chromosome carrying 
the genes for Mongolism is present, the per- 
son might not have Mongolism but might 
have mental deficiency without Mongoloid 
stigmas. This would imply that some non- 
Mongoloid individuals (probably mentally 
defective) trisomic for the V, chromosome 
will be found. 

The fourth theory, proposed by Dr. Fraser, , 
postulates: (a) that Mongolism is a “dosage | 
effect” resulting from an excess production | 
of a substance normally produced by the 
V,, chromosome pair, (b) that a chromo- 
somal rearrangement (such as inversion, 
duplication, or change in position of hetero- 
chromatin) may increase the rate at which 
the chromosome produces this V), substance 
(disomic persons carrying the rearranged 
chromosome would thus have an increased 
frequency of microsymptoms), (c) that the 
rearrangement interferes with meiotic pair- 
ing of the V,, chromosome and thus increases 
the frequency of nondisjunction, this fre- 
quency also increasing with increasing ma- 
ternal age, (d) that nondisjunction leads to 
the presence of an extra V, chromosome in 
the egg which is to develop into a Mongol, 
and (e) that the extra chromosome causes 
a great increase in the production of the V, 
substance, leading to full-blown Mongolism. 
According to this, one would expect to find 
abnormalities in meiotic pairing of the V) 
chromosome in persons showing microsymp- 
toms of Mongolism, and this could be looked 


il 
i 

| 
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for, though it might be difficult to do. 

Dr. Reed pointed out that at the meeting 
of the American Institute of Biological Sci- 
ences on Sept. 2, 1959, it was stated by Dr. 
Charles E. Ford (Atomic Energy Research 
Establishment, Harwell, England), that “a 
total of 29 Mongoloid children had been 
examined by several groups of scientists and 
all patients showed the extra small chromo- 
some.” This perfect correlation indicates the 
great significance of the extra chromosome 
in the etiology of Mongolism. Furthermore, 
the trisomy is fully compatible with the ob- 


servations on identical and fraternal twins 
and with the maternal age effect. 7 

Dr. Witschi showed photographs of a baby 
girl (a patient of Dr. H. Zellweger), now 
3 months old, who was considered a Mongol 
by some and not by other competent pedia- 
tricians. The chromosomal _ investigation 
(preparations by Research Assistant Mi- 
kamo) showed 47 chromosomes in all of 7 
good plates obtained from bone marrow. 
Two photographs were projected. Individual 
chromosome analysis proved that the twenty- 
second chromosome type (see footnote p. 
414) was threefold represented (triplo 22). 
The future development of this baby will be 
carefully followed, which should contribute 
to the question of the diagnostic value of 
chromosome studies. 

In order to account for the origin of tri- 
somy, oogenesis and spermatogenesis were 
discussed. Dr. Mintz pointed out that the 
primordial germ cells form early in embry- 
onic development; from these, and _ their 
direct mitotic descendants, all of the adult 
germ cells are exclusively derived.**: ** 
In the case of the female, unlike the male, 
mitotic duplication of gonia ceases during 
fetal life and meiotic prophase changes begin. 
There is, however, a long delay separating 
onset of maturation from completion of the 
first meiotic (reduction) division just before 
ovulation. 

Dr. Chu pointed out that the extra 
chromosome could arise by mitotic error 
previous to the first meiotic division, by an 
interference with pairing, precocious sepa- 
ration, failure of separation of homologous 
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chromosomes during the first meiotic divi- 
sion, or by mitotic error at the second 
meiotic division. He emphasized that the 
term nondisjunction in its usual sense is 
limited to an error of separation of homolo- 
gous chromosomes occurring during reduc- 
tion division, resulting in the movement of 
the homologues toward one pole. The fail- 
ure of separation of 2 sister chromatids of a 
chromosome during mitotic anaphase, how- 
ever, is often referred to as equational non- 
disjunction which would give rise to the 
same end result of a trisomic and a mono- 
somic daughter cell. There is experimental 
evidence that nondisjunction may be af- 
fected by genetic or nongenetic factors. 
Theoretically, the event of nondisjunction 
could occur during either spermatogenesis 
or oogenesis. Another alternative mechanism 
for the production of a trisomic individual | 
is nondisjunction of the particular chromo- | 
some at the first cleavage division of a fer- 
tilized oocyte (with the monosomic blasto- 
mere dying). 

Of the possible modes of origin of an 
extra chromosome, Dr. Mintz indicated that 
neither mitotic error in the oogonial period 
nor faulty pairing of chromosomes during 
meiotic prophase of oocytes would lead to a 
condition correlated with advancing mater- 
nal age. These defects would have to have 
occurred during fetal development when the 
germ cells of the Mongoloid’s mother were 
dividing or entering upon meiosis, respec- 
tively. A relatively short total time span is 
occupied by such stages. On the other hand, | 
if the abnormality occurred in separation of | 
the members of a chromosome pair in a | 
terminal phase of meiosis, years later at 
ovulation, a relation to increasing age might 
be demonstrated. 

The human chromosome pattern (karyo- 
type) was next discussed by Dr. Chu.'® Each 
individual human chromosome pair, includ- 
ing the sex pair, can be recognized. In all 
Mongols studied cytologically so far, it seems 
fairly certain that the extra chromosome in- 
volved is a small acrocentric autosome, 
chromosome No. 21 (see footnote p. 414), 
having a satellite on its short arm. . 
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The methods of in vitro cultivation of 
human somatic cells for chromosome analy- 
sis were outlined. It is now feasible to culture 
human cells of different origin derived by 
biopsy or autopsy from both adults and 
children. The most promising methods suit- 
able for clinical investigations are probably 
those utilizing bone marrow,’  skin,** 
fascia,**:** and leukocytes from peripheral 
blood.*® 

Dr. Wolf presented a discussion of the 
cranial anomalies and defects of the central 
nervous system which have been reported in 
Mongols. He commented upon the deficient 
weight of the brain, the incomplete de- 
velopment of the third frontal and superior 
temporal gyri, the poorly marked secondary 
sulci, and the reduced volume of the cere- 
bellum and brain stem. It was suggested that 
a reduction in the number of cerebral corti- 
cal nerve cells and focal or diffuse diminu- 
tion in myelin in the cerebral white matter, 
accompanied in some instances by a gliosis, 
might be the result of nutritional, metabolic, 
endocrine, or other factors associated with 
abnormalities in other organs and not pri- 
mary pathogenic events in the central nerv- 
ous system. 

Findings in endocrine glands of Mongols 
were discussed by Dr. Landing. Among the 
morphologic features he had studied with 
his associates (Dr. N. Kobayashi, Dr. H. Na- 
kai), the following occurred in Mongoloid 
children with statistically greater frequency 
than in a control series: (a) reduction in the 
amount of colloid in the follicles of the 
thyroid gland, (b) reduction in the thickness 
of the glomerular zone of the adrenal cor- 
tex, (c) reduction in the number and size of 
the islets of Langerhans in the pancreas, and 
(d) greater variation than normal in the 
size of acidophile cells in the anterior pitui- 
tary. No consistent changes were found in 
the gonads. These findings were presented by 
Dr. Landing not as shedding light on the eti- 


ology of Mongolism but as a possible means 
. 
of linking a specific enzyme abnormality or } 


excess with the presence of the extra chromo- 
some. Biochemical study of the affected en- 
docrine organs might, for example, show that 
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one or more enzymes are present in 50 per !} 
cent excess (corresponding to trisomy). Such 
demonstration would show not only that the 
extra chromosome is functional for at least 
some genes but also provide a starting ool 
for learning which genes are on it. 

Dr. Armstrong suggested that the pres- 
ence of an extra chromosome in Mongolism 
should lead to a different type of “metabolic 
disease” than that investigated for the past 
several years. Such studies on metabolic dis- 
orders have had as a conceptual basis the 
idea of a single gene-determined enzyme ab- 
normality which can lead to apparent mul- 
tiple symptoms. Research on such disor- 
ders had as its aim the detection of a 
primary “biochemical lesion,” qualitative in 
nature, for which some type of correction 
may be feasible. A condition such as Mon- 
golism, featuring the presence of an extra 
chromosome, entails the presence of a great/ 
deal of additional genic material, which sup-}) 
plements genes already present. This should 
result in an unbalancing of metabolism 
caused by resulting quantitative differences 
in the levels of many enzyme systems. In 
the light of this knowledge, it would now 
seem fruitful to conduct experiments de- 
signed to detect quantitative differences in 
various enzyme systems in patients with 
Mongolism. This might be done with loading 
experiments in which test substances are 
administered and urinary metabolites are 
measured or by assays of levels of enzyme 
systems in available tissues. Any confirmed 
positive results would be of value from two 
standpoints: first, information would be 
gained about the chromosomal location of 
genes influencing the metabolic or enzymic 
reactions studied, and second, knowledge of 
the nature of the metabolic imbalance caus- 
ing Mongolism might offer leads for subse- 
quent partial alleviation of the abnormalities. 

Dr. Witschi and Dr. Blandau offered the 
suggestion that the extra chromosome might 
be a reflection of a more fundamental cause 
such as overripeness of the egg or delayed 
fertilization. Evidence from amphibians sug- 
gests that overripeness of eggs leads to 
anomalies, including defects of gastrulation, 
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with such far-reaching morphogenetic conse- 
quences as defects in the formation of the 
nervous system, twinning, and duplications. 
Work on mammalian eggs shows that there 
is a very substantial increase in abnormalities 
of early zygote development as well as non- 
viability of such eggs following delayed fer- 
tilization.*® 

After the general discussion, Dr. Jervis 
commented on the impact of the finding of 
an additional chromosome on the clinician's 
thinking about Mongolism. He raised first 
the question of specificity of the chromo- 
somal anomaly for Mongols. It may be too 
early to state definitely that the chromosomal 
abnormality is characteristic of and limited 
to Mongolism. Yet, as pointed out during 
the discussion, a total of 29 Mongols have 
now been studied cytologically, all of whom 
had 47 chromosomes in contrast to about 
260 normal individuals who had a normal 
number of chromosomes. Moreover, data are 
already available on several other congenital 
malformations and on several specific forms 
of mental retardation (phenylketonuria, gar- 
goylism, etc.) indicating that no chromo- 
somal abnormalities exist in these conditions. 
He suggested that, if these data are con- 
firmed, the clinical understanding of Mon- 
golism may be considerably enlarged since 
it will be based on an exact cytologic diag- 
nosis and not only on the evaluation of a 
constellation of physical traits. It may be 
possible then to solve the old problem of the 
“formes frustes” of the disease, a problem 
which recurs so often in the medical litera- 
ture. Perhaps the nosologic concept of Mon- 
golism will be extended to include forms of 
mental retardation heretofore eluding classi- 
fication. 

Dr. Jervis also discussed some possible im- ‘ 


plications of this discovery for future bio- 


chemical investigations of Mongolism since it 
is reasonable to suspect that the genic mate- 
rial present in the extra chromosome may 
determine complex reactions of biochemical 
imbalance with possible enzymatic abnor- 
malities. In conclusion, he emphasized the 
relevance of this discovery to the problem of 
the cause of Mongolism. Many etiologic hy- 
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potheses, long prevalent in the medical liter- 
ature, appear now to be outdated and future 
investigations will be focused on the causes 
and mechanism of the chromosomal abnor- 
mality. 

In general, the Conference, which brought 
together basic scientists and clinicians, did 
not provide many answe?s but was valuable 
in focusing attention on the new problems 
that have arisen as a result of the demon- 
stration of chromosomal aberrations. Only a 
few months had passed since the first pub- 
lication reporting the existence of an extra 
chromosome in Mongols. It is clear that this 
required reorientation in medical thinking. 
As an expression of this, a number of sug- 
gestions were made concerning future re- 
search, including the need for: (1) basic 
studies of the mechanisms of nondisjunction, 
the effects of trisomy on development, and 
the structure and function of the extra 
chromosome; (2) study of chromosomal ab- 
normalities in the immediate relatives of 
Mongoloids, in patients with microsymptoms, 
in twins, in stillborn infants and in persons 
with congenital defects and mental defi- 
ciency; (3) study of age effects at the cellu- 
lar and chromosomal levels, and study of 
the possible physiologic changes in the 
mother leading to nondisjunction; (+) epi- 
demiologic studies of chromosomal aberra- 
tions and re-evaluation of the frequency of 
microsymptoms in relatives; (5) investiga- 
tion of chromosomal abnormalities expressed 
in terms of biochemical, physiologic, and 
anatomic changes; and (6) the development 
of techniques for rapid clinical screening of 
patients. 

Although it was recognized that the 39 
theories of the past will now, probably, be 
replaced by over 40 new theories on Mon- 
golism, there can be no doubt that the dis- 
covery of an extra chromosome in the cells 
of Mongols will completely change the direc- 
tion of etiological research in this area and 
will stimulate the development of many new 
approaches toward the understanding of this 
disease. 

Joser WarKany, M.D. 
for the Conference Participants. 
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Epidemic nephritis in South Trinidad 


B. E. R. Symonds, M.D., M.R.C.P., D.C.H 


SAN FERNANDO, TRINIDAD 


Ertpemics of nephritis have occurred 
occasionally in temperate zones, often dur- 
ing or soon after wars.' A number of doc- 
tors in Trinidad remember an unrecorded 
outbreak of the disease about 10 years ago, 
but it has not been possible to trace any re- 
port of a similar epidemic in a tropical area. 


OUTBREAK 


During the last 3 months of 1958 and the 
first 3 months of 1959, 263 children under 
10 years of age with acute nephritis were ad- 
mitted to San Fernando General Hospital. 
This number contrasts with 54 in the com- 
bined 2 years of 1956 and 1957, and accounts 
for more than 20 per cent of the usual an- 
nual total of admissions for noncommuni- 
cable medical diseases in children. This rep- 
resented an incidence of about 6.5 cases for 
each 10,000 people served by the hospital. 
During the same time, there was a consider- 
able increase in the number of children with 
acute nephritis in the other large hospital in 
Trinidad which serves Port of Spain and 
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the northern part of the island; there was 
a small increase in the admission of adults 
with the disease. It is known that several 
children were treated outside the hospital 
by general practitioners and it seems likely 
that many children with milder cases _re- 
ceived no medical care, so that estimates of 
the extent of the disease made by the hos- 
pital are probably incomplete. 

Throughout 1958, admissions of children 
with acute nephritis were slightly more com- 
mon than in the 2 preceding years, but it 
was only in November and December that 
the incidence began to rise steeply to a peak 
of 81 cases in January, 1959, which was fol- 
lowed by an increasingly rapid decline until 
the outbreak ended in March, 1959. The 6 
admissions in April were within the limits 
seen in previous years (Figs. 1 and 2). 

Road communications in Trinidad are 
good and the disease spread diffusely, with- 
out any evidence of successive invasions in 
relatively isolated areas, but there was a 
markedly higher incidence in the adjacent 
districts of Penal, Debe, and Barrackpore, 
unrelated to population density or the distri- 
bution of children admitted to the hospital 
with acute nephritis in 1956 and 1957, or 
with malnutrition in 1956, 1957, and 1958. 
The reason for this selective incidence is un- 
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known, but the area affected is low lying, on 
the edge of the Oropouche Swamp, and is 
the only district in South Trinidad where 
such lagoon crops as rice and watermelons 
are grown on a commercial basis by a rela- 
tively dense population of peasant farmers. 


CLINICAL MANIFESTATIONS OF 
THE DISEASE 


The age and sex distribution of the chil- 
dren involved in the outbreak showed a high 
incidence of the disease in boys under 5 as 
compared with the cases seen in preceding 
years (Figs. 3, 4, and 5) ; 155 (58.9 per cent) 
of the patients were boys, while only 43 
(45.3 per cent) of the 95 children admitted 
with acute nephritis between Jan. 1, 1956, 
and Sept. 30, 1958, were boys. 

A history of a preceding cough or cold was 
given far more often in the epidemic cases, 
such symptoms occurring on 97 occasions 
(36.9 per cent) as compared with 7 such in- 
stances (7.4 per cent) seen before the out- 
break. In almost every case it was the child’s 
swelling which had caused the parent to seek 
advice. Fever was a relatively common com- 
plaint also, but not considered serious, prob- 
ably because in Trinidad this term is used 
almost synonymously with malaise and bears 
no constant relationship to pyrexia. Altera- 
tion in the volume or the appearance of the 
urine was seldom volunteered, perhaps be- 
cause many of our children micturate pro- 
miscuously or in an earth latrine, leaving little 
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Fig. 1. Incidence of acute nephritis in children 
under 10 years shown by periods of 3 months 
(Jan. 1, 1956, to March 31, 1959). 
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CASES 


PEELING 


Oct Nov Dec Jan 
1958 1959 
Fig. 2. Incidence of acute nephritis, peeling of 


skin, and skin sepsis during epidemic (Oct. 1, 
1958, to March 31, 1959). 
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Fig. 3. Age distribution of patients with acute 
nephritis (both sexes). (Upper line, during epi- 
demic; lower line, preceding years. ) 


opportunity for observation of the results. 
On examination, the children were only 
mildly edematous, with the exception of those 
with associated cardiac failure or coinciden- 
tal hookworm anemia. There was usually 
systolic and diastolic hypertension, but the 
significance of this was decreased by the agi- 
tation which some children showed on ad- 
mission and the fact that in many of the 
earlier cases the reading was made with an 
adult cuff folded for the child’s arm. 
Most striking features in the outbreak were 
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Fig. 4. Age distribution of male patients with 
acute nephritis. (Upper line, during epidemic; 
lower line, preceding years.) 
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Fig. 5. Age distribution of female patients with 
acute nephritis. (Upper line, during epidemic; 
lower line, preceding years. ) 


the skin changes found in many of the chil- 
dren. The most dramatic of these was the 
development in 75 cases (28.5 per cent) of 
peeling, often confined to the palms and 
soles, but sometimes involving the trunk and 
limbs (Fig. 6). This desquamation was occa- 
sionally present at the time of admission, but 
more often appeared several days later. It is 
likely that it occurred without being recorded 
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in some of the children, who, at the height 
of the outbreak, were transferred to a con- 
valescent home or to one of two district hos- 
pitals early in the course of their illness. 
Twenty of the children whose skin peeled 
and 10 others were said to have had 1 to 3 
weeks before admission a generalized rash, 
usually described by the parent as “measles.” 
Equally remarkable was the relative rarity 
of skin sepsis, which in Trinidad is the com- 
mon precursor of acute nephritis. The small, 
shallow, indolent ulcers seen on the legs and 
occasionally elsewhere on the bodies of de- 
bilitated and unkempt children were present 
on admission in only 64 (24.3 per cent) of 
the cases in the outbreak, compared with 60 
(63.2 per cent) of the earlier cases. General- 
ized or palmar desquamation was recorded in 
16 of the children with skin sepsis. 
Pathologic investigation was limited be- 
cause of the strain placed by the sudden in- 
flux on a laboratory already working to ca- 
pacity, but the blood urea and urine were 
examined on admission and at approximately 
weekly intervals thereafter until the blood 
urea nitrogen level had decreased to 18.7 mg. 
per cent, the urinary deposit contained only 
a few red blood cells, and the urine contained 
no more than a trace of albumin. The mean 
BUN on admission was 22.9 mg. per cent in 
the epidemic cases and 24.5 mg. per cent in 
the earlier ones, while 51.2 and 50.5 per cent, 
respectively, of the children had BUN read- 
ings below 18.7 mg. per cent. Facilities for es- 
timation of antistreptolysin titers and strepto- 
coccal typing were not available and the few 
throat swabs examined grew no pathogens. 
In most cases the course of the disease was 
mild and uncomplicated, edema clearing 
within a few days and the blood urea and 
urine returning to normal within a few 
weeks (Fig. 7). Several children were sent to 
other institutions prior to recovery to this ex- 
tent. In the cases for which information is 
available, however, averages of 14.6 days in 
172 cases, 21.3 days in 147 cases, and 21.7 
days in 155 cases were obtained for the return 
to normal of the albumin, red blood cells, 
and casts, respectively. The average in 110 
cases for the blood urea was 16.4 days. 
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These figures are weighted in favor of 
early recovery by the fact that many of the 
children transferred were selected because 
of the persistence of red blood cells and casts 
in the urine. 

So far, the survivors have remained well 
with the exception of one girl who appeared 
to have recovered from acute nephritis, but 
was readmitted with clinical and pathologic 
evidence of the nephrotic syndrome. 


TREATMENT 


Seven children had fits which were con- 
trolled by intramuscular injection of sterilized 
paraldehyde and 50 per cent magnesium sul- 
fate, usually in a dose of 1 ml. of each drug 
for each 15 pounds of body weight. In no 
case did the convulsions appear to warrant 
anxiety about the child’s condition. A num- 
ber of other children who complained of 
headaches were given phenobarbital for 
sedation when they were found to be hyper- 
tensive. Both fits and headaches were con- 
trolled so rapidly on this regimen that no 
‘use was made of newer hypotensive agents. 
Symptomless hypertension was left untreated. 

Twenty-two children developed cardiac 
failure as shown by dyspnea, cardiac enlarge- 
ment, a gallop rhythm, and occasionally a 
precordial systolic ‘murmur together with 
hepatomegaly or evidence of pulmonary 
edema. All were digitalized orally or by in- 
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Fig. 6. Desquamation of palms. 


tramuscular injection. Most were placed in 
an oxygen tent and many were given atro- 
pine, alone or together with Nepenthe. On 
this regimen, 17 children made a rapid re- 
covery, but 5 died, all within 48 hours of ad- 
mission, and were found at autopsy to have 
anasarca with effusions into the serous cavi- 
ties, pulmonary edema, and_ congestive 
changes in all the organs, together with acute 
glomerulonephritis. 

Eighteen other children who were dyspneic 
and who had basal crepitations, broncho- 
spasm, or a gallop rhythm, without conclu- 
sive evidence of cardiac failure, were treated 
along similar lines and all survived. Penicillin 
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Fig. 7. Initial blood urea levels in patients with 
acute nephritis (upper line, epidemic: lower line, 
preceding years). 
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was given to all the children for 4 days after 
admission in an attempt to eradicate any 
possible residual streptococcal infection. Di- 
etary protein and salt were restricted, while 
coincidental roundworm and hookworm in- 
festations were treated with piperazine and 
tetrachlorethylene, respectively. The latter 
drug was used after a course of oral or intra- 
muscular iron had improved the blood pic- 
ture. A number of children had diarrhea on 
admission ; all responded to chloramphenicol. 


DISCUSSION 


Early in the outbreak it became apparent 
that this was a condition which differed in 
several respects from the pattern common 
here in preceding years. To account for its 
origin, a number of hypotheses were exam- 
ined and rejected before the observation of 
desquamation in a high proportion of those 
children kept under observation provided the 
first suggestion that this was in fact an epi- 
demic of mild scarlet fever in which only the 
complicated cases reached the hospital. En- 
quiries revealed that at the time of the out- 
break general practitioners were seeing a 
number of children in whom upper respira- 
tory infections were followed by desquama- 
tion. Mildly ill children are seldom seen in 
hospitals here, but one case of classical scar- 
let fever occurred during the epidemic in the 
convalescent home to which several of the 
nephritic children had been admitted. 

Recent studies in England have failed to 
show evidence of antecedent scarlet fever in 
children suffering from epidemic nephritis,* * 
but it seems that the situation may be differ- 
ent in areas in which, because of climatic 
conditions or skin pigmentation, a transient 
punctate erythema does not occur or is not 
observed. Children form a large proportion 
of Trinidad’s population but, even when this 
is taken into consideration, the high inci- 
dence of nephritis suggests either a wide- 
spread streptococcal infection in the commu- 
nity or the appearance of a highly nephrito- 
genic strain of the organism. In this context 
it is noteworthy that acute rheumatism, 
which is common and severe in children here, 
showed no increase during the period of the 
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nephritis outbreak. Even before the epidemic 
the two conditions were thought here to have 
different backgrounds since the rheumatic 
children have not shown the skin sepsis usu- 
ally present in nephritis. Anaphylactoid pur- 
pura may also be a manifestation of strep- 
tococcal infection,‘ but it has not been pos- 
sible to discover or to hear of a single child 
here with the disease in the past 5 years. 
Streptococcal typing might have helped to 
evaluate the relative importance of these 
factors in the present outbreak, and might 
also have thrown some light on the close 
association in nonepidemic times of acute 
nephritis with pyodermia. 


SUMMARY 


Over a period of 6 months a remarkable 
increase was seen in the incidence of acute 
nephritis among young children in South 
Trinidad, and 263 cases were admitted to a 
general hospital. The patients were found to 
differ in their age, sex, and geographic dis- 
tribution. The disease was associated with re- 
spiratory infection rather than skin infection, 
the form usually seen here, and the appear- 
ance of desquamation in many of the chil- 
dren suggested that the underlying organism 
was one capable of producing scarlet fever. 

The disease was mild. Only five children 
(1.9%) died, all from cardiac failure. Re- 
covery appears so far to be complete in all 
but one of the survivors, 


I am grateful to the Minister of Health for 
permission to publish these findings, and to Staff 
Nurse Pompey and other nurses who were re- 
sponsible for the care of these children under 
circumstances of great difficulty. 
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COMMENTS ON 


CURRENT LITERATURE 


Testicular feminization and color blindness 


AMONG the various types of sexual anom- 
aly in the human subject, three have been 
recognized in which the nuclear sex is at 
variance with the phenotypic sex. These are 
(1) the chromatin-positive cases of Kline- 
felter’s syndrome, (2) the chromatin-nega- 
tive cases of Turner’s syndrome with gonadal 
dysgenesis in apparent females, and (3) ap- 
parent females who are chromatin negative 
with respect to nuclear sex pattern, but who 
have the characteristic features of testicular 
feminization. Recent investigations’ have in- 
dicated that the first of these anomalies is 
due to the presence of an extra sex chromo- 
some, so that the patient with the Klinefelter 


syndrome has the chromosomal pattern . 


XXY, 47 diploid number, and that the sec- 
ond anomaly results from the absence of one 
sex chromosome, so that the patient with 
Turner’s syndrome has the chromosomal 
pattern XO, 45 diploid number. The third 
type of anomaly, testicular feminization, has 
been somewhat more difficult to understand 
since in these patients the chromosomal com- 
plex appears to be normal, 46 diploid num- 
ber. In the complete expression* of this syn- 
drome the external genitals are described as 
female; pubic and axillary hair is relatively 
scanty or absent. The habitus at puberty is 
typically female, and there is primary 
amenorrhea. Testes may be found either 
within the abdomen, in the inguinal canals, 
or in the labia majora; as a rule, the vagina 
is not developed completely. Commonly an 
epididymis and vas deferens are present on 
both sides, and there may be a rudimentary 
uterus and Fallopian tubes. 

Several explanations have been offered 


for these cases of testicular feminization. In 
some instances the patients have been re- 
gaided as potential males, possibly hermaph- 
rodites, or individuals in whose embryonic 
development some hormonal influence, or 
other irregularity in ontogenesis, brought 
about feminization. The familial occurrence 
of this condition was emphasized by Grum- 
bach and Barr? in 1957, and the importance 
of a purely genetic factor in its etiology has 
long been suggested. The unexpected ap- 
pearance in some of these apparent females 
of sex-linked recessive traits such as color 
blindness and hemophilia has been the sub- 
ject of considerable discussion, especially 
since the development of the newer cytologic 
techniques which have made possible more 
accurate studies of human chromosomal 
patterns. 

In this connection two reports which ap- 
peared recently in Lancet are of special in- 
terest. These reports deal with chromosomal 
sex in the syndrome of testicular feminization 
and the occurrence of the sex-linked trait, 
color blindness, in these apparent females. 
The studies reported are the combined effort 
of a group of investigators in Scotland who 
have been interested in human anomalies of 
this type and their attendant clinical prob- 
lems. The first of these two reports, which is 
by Jacobs and her associates, describes 4 
patients showing the testicular feminization 
syndrome in whom determination of chro- 
mosomal sex was possible. Two of the 4 pa- 
tients were admitted to the hospital for the 
repair of inguinal hernias, one a 9-year-old 
child and the other a child about | year of 
age. During the repair procedure in the 
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9-year-old patient a recognizable testis was 
found in each inguinal canal; the vagina was 
about 2 cm. in length and terminated in a 
blind pouch. At exploratory laparotomy per- 
formed several months previously, the testes 
had been seen in the position normally oc- 
cupied by the ovaries. Neither uterus nor 
Fallopian tubes were present. On histologic 
examination the left gonad showed the fea- 
tures characteristic of the prepubertal unde- 
scended testis. The patient’s mental develop- 
ment appeared to be normal for her age. 
The nuclear sex, as determined from skin 
biopsy material and buccal smears, was 
chromatin negative. In this instance color 
vision was normal. In the child 1 year of 
age, the right inguinal canal contained a 
small testis with the same histologic fea- 
tures as those seen in the first case. A short 
vagina | to 2 cm. in length was present, but 
there was no evidence of a cervix or uterus. 
Development otherwise appeared to be nor- 
mal; however, the child’s age limited the use 
of specific intelligence tests, and color-vision 
tests were not undertaken. The nuclear sex 


determined by means of skin-biopsy and 
buccal-smear preparations was chromatin 


negative. 

The 2 other patients with this syn- 
drome reported by these authors were first 
seen as young adults, one having been ad- 
mitted to the hospital on several previous 
occasions for mental depression, and the 
other admitted because of bilateral inguinal 
swellings and primary amenorrhea. The first 
of these young adults had been examined 
earlier at another hospital for primary 
amenorrhea, and had been told that she had 
no uterus. At the examination presently re- 
ported, the breast development was described 
as normal; the vagina, however, was only 
about 5 cm. in length, and there was no 
evidence of a uterus. Little axillary and 
pubic hair was present. This patient was of 
less than average intelligence, and was found 
to be color blind. The nuclear sex deter- 
mined by skin biopsy was chromatin nega- 
tive. The fourth patient in this group was a 
young adult admitted because of bilateral 
inguinal swellings and primary amenorrhea. 
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Breast development in this patient was nor- 
mal but pubic and axillary hair was absent. 
At laparotomy neither uterus nor Fallopian 
tubes were found. Histologic examination of 
material from the gonads showed the pres- 
ence of testicular tissue. The nuclear sex as 
determined by skin biopsy and buccal smears 
was chromatin negative. The patient had 
normal color vision; however, both a sister 
similarly affected with testicular feminiza- 
tion and a normal brother are color blind. 
Chromosome examinations were carried out 
in all 4 of these patients, cells from sternal 
marrow or iliac crest marrow being cultured 
and prepared for study according to the 
method of Ford, Jacobs, and Lajtha.* In all 
the cells analyzed in detail the chromosomal 
complex was considered to be that of a nor- 
mal male, 46 chromosomes including the X 
and Y pair. 

The second report appearing in the same 
issue of Lancet is by Stewart,® one of the 
investigators of the collaborating group. This 
report concerns particularly the family his- 
tories of some of the patients described in 
the first report with one other case added, 
that of a color-blind hermaphrodite. One of 
these family histories is of interest in that 
color blindness was known in males of the 
previous generation, and in that the pro- 
positus with normal color vision and testicu- 
lar feminization has a sister with testicular 
feminization who is color blind and a nor- 
mal brother who is also color blind. All 
available subjects were tested for color 
blindness by Ishihara’s plates (eighth Japa- 
nese edition) and some of the subjects exam- 
ined by means of the Nagel anomaloscope. 

In the authors’ opinion the observation 
that these patients with the testicular femi- 
nization syndrome are chromatin negative in 
nuclear sex, and have a normal diploid 
number of chromosomes including the XY 
pair, excludes aberration in chromosome 
number as the cause of this disorder. The 
normal chromosomal complex (male) dis- 
tinguishes this type of sex anomaly from 
Klinefelter’s and Turner’s syndromes. The 
importance of a purely genetic factor in the 
etiology of the condition is emphasized by 
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these authors; Stewart points out that tes- 
ticular feminization under the name “heredi- 
tary male pseudohermaphroditism” was a 
well-recognized type of intersexuality as 
early as 1937.° In an interesting discussion 
of the possible etiological explanations the 
authors state: “Our findings support the 
suggestion of Grumbach and Barr (1958) 
that testicular feminisation is associated with 
either a sex-linked recessive gene or a sex- 
limited autosomal dominant gene. Apparent 
females with testicular feminisation are sex- 
reversed males. This is consistent with the 
results of analysis of the familial cases, 
which shows that the ratio of females to the 
sum of the affected females and normal 
males does not differ significantly from an 
expected ratio of 1:1,”* i.e., the normal sex 
ratio. 

As Stewart suggests, a study of other fam- 
ilies in which such combinations of traits 
occur will be of interest from the clinical 
point of view, and may provide also some 
information of value in the assessment of 


traits which appear to be linked together in 
human inheritance. 


RUSSELL J. BLATTNER 
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CLINICAL PATHOLOGICAL 
CONFERENCE 


THE CHILDREN’S MEDICAL CENTER, BOSTON, MASS. 


Sidney Farber, M.D., Editor 
Gordon F. Vawter, M.D., Assistant Editor 


THis previously healthy, 
14% »-year-old boy was first admitted with 
recurrent massive epistaxis. Family and per- 
sonal past history are not contributory. The 
parents and one younger brother are well, 
with no known history of a tendency to 
bleeding. A tonsillectomy was performed at 
5 years of age. 

A nosebleed at 13%» years of age led to 
hospitalization elsewhere for 4 days, during 
which time he received a transfusion of 2 
pints of blood. Polypoid degeneration of a 
right turbinate was apparent. 

Three months later some epistaxis compli- 
cated multiple injuries and a “fractured 
skull” said to have been sustained in a bi- 
cycle accident. He was hospitalized elsewhere 
for 7 days at this time. X-rays obtained then 
suggested a nasopharyngeal mass. A biopsy 
showed granulation tissue. 

He was hospitalized at The Children’s 
Medical Center for 2 weeks at 14%,» years 
of age for investigation of the nasopharyn- 
geal mass which was associated with the in- 
ability to breathe through the nose. 

Body temperature was 98.2° F.; pulse, 
100; respirations, 20; and blood pressure, 
100/65. 

He was slight of build but showed no signs 
of weight loss and, indeed, appeared well. 
Although no lesion was seen in the anterior 
nares, the soft palate was markedly depressed 
and associated with nasal obstruction. A few 
shotty nodes were found on both sides of the 


neck. There were no other abnormalities; the 
liver and spleen were not palpable, and neu- 
rological examination was normal. 

On admission the blood contained 11.4 
Gm. hemoglobin and 7,500 leukocytes. X-rays 
showed a healing impacted mandibular frac- 
ture and a 6 to 8 cm. homogeneously dense, 
noncalcified soft tissue mass in the posterior 
nasopharynx (Fig. 1), especially on the right. 
No bone erosion was seen but the posterior 
ethmoids were opacified and the linings of 
the maxillary sinuses were thickened. 

The day after admission, 2 emesis basins 
full of blood poured from the nose over a 
20-minute period. Three hours later the 
hemoglobin was 10.5 Gm. per cent. Three 
days later, the pedicle of part of a perfectly 
smooth, quite firm, lobulated grayish mass 
was ligated to halt profuse hemorrhage and 
a specimen sent for pathologic study. X-ray 
therapy (812 r tumor dose) was delivered 
to the area, with considerable shrinkage of 
the residual mass (Fig. 2), and additional 
transfusions were given. 

He was closely followed as an outpatient, 
always having a visible and obstructing mass 
involving the right posterior nasopharynx 
and choanal area, but there was no further 
epistaxis. Right airway obstruction became 
apparent once more, and some increase in 
size led to readmission for 10 days 4 months 
later. 

Body temperature was 98.2° F.; pulse, 80; 
and respirations, 20. He appeared healthy 


s 
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except for a smooth white mass occluding 
the right posterior nares, severe dental caries, 
and right submandibular swelling and ade- 
nopathy. He was 611% inches tall, weighed 
93 pounds, had slight facial seborrhea, and 
showed early pubertal changes. 

Urine was negative. The hemoglobin level 
was 13.2 Gm. and the white blood cell count 
was 6,550, with 46 per cent polymorphonu- 
clear leukocytes, 47 per cent lymphocytes, 3 
monocytes, 3 eosinophils, and 1 basophil. 
The right airway was enlarged and x-rays 
gave evidence of bony erosion (Figs. 3 and 
4). Bone age was 14 years. The 24 hour urine 
specimen contained 1.82 mg. ketosteroids 
and 880 mg. creatinine. Partial excision of 
the lesion was followed by radon seed im- 
plantation. At the same time, multiple cari- 
ous teeth were extracted. Not much change 
occurred over the next 4 months and addi- 
tional x-ray therapy (816 r tumor dose) was 
administered. Thereafter, the lesion de- 
creased in size. At 15%» years the right nasal 
airway was not obstructed but was lined by 
a plaque of “fibrous” tissue (Fig. 5). 

Dr. Grutio Before entering on 
the main discussion, I should like to high- 
light some aspects of the protocol. 

The possible causes of epistaxis as a pre- 
senting symptom are many and vary from 
a trivial blow on the nose to vascular mal- 
formations and to systemic illnesses. For 
example, acute leukemia may make itself 
known at first by a very brisk nosebleed. We 
must also check the history for any evidence 
of a bleeding tendency in his family or him- 
self. But, as will be seen later, adequate 
cause for bleeding in this patient was found 
in the nasopharynx and we need not con- 
cern ourselves any longer with either the 
trivial or the more remote, terribly severe 
causes of this symptom. 

Since he later developed a mass in the 
nasopharynx, it would be interesting to know 
if an adenoidectomy was performed at the 
time of tonsillectomy and if any histologic 
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Fig. 1. A large soft tissue mass fills the naso- 
pharynx (first admission). 


Fig. 2. The nasopharyngeal mass appears smaller 
following 812 r x-irradiation (first admission). 


examination was undertaken at that time, 
10 years before entry. This might help us to 
date the onset of his disease. There is no 
mention, however, of excess bleeding at that 
operation. From the sound of it, his first 
nosebleed was a major one, almost exsan- 
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Fig. 3. The recurrent nasopharyngeal mass con- 
tains implanted radon seeds (second admission). 


Fig. 4. The right nasal passage is smoothly en- 
larged by noninvasive tumor growth (second ad- 
mission, follow-up). 


guinating, but no adequate cause for this 
was apparent; only polypoid degeneration of 
a right turbinate was seen. Three months 
later, however, he had another nosebleed 
following what appears to have been con- 
siderable trauma in view of the history of 
multiple injuries. X-ray films taken at the 
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time showed a fracture of the mandible and 
a soft tissue density in the nasopharynx, but 
no actual fracture of the skull was seen. Im- 
portant to note is the absence of anything 
suggesting a pathologic fracture. 

The biopsy of the nasopharyngeal mass 
showed granulation tissue. One must con- 
sider this a negative biopsy, but it is well to 
remember that masses in the nasopharynx 
can cause secondary occlusion of normal 
drainage pathways and so lead to the de- 
velopment of polyps. Moreover, such masses 
may cause ulceration of the overlying mu- 
cosa with a granulation tissue response. Thus 
the pathologic report of granulation tissue 
or benign nasal polyp may indicate no more 
than that the biopsy failed to reach the 
more important underlying lesion. We should 
not be led astray, then, by such reports. 

Finally, 3 months later, nasal obstruction 
was observed, particularly on the side which 
previously had shown polypoid degeneration. 
Also, there was a huge mass depressing the 
palate. The only other findings were a few 
unimpressive cervical lymph nodes and some 
anemia. 

The first of the series of x-ray films taken 
at The Children’s Medical Center showed a 
large, noncalcified soft tissue mass which 
filled the nasopharynx and depressed the 
palate without bone erosion; it is associated 
with evidence of impaired drainage from the 
ethmoid and perhaps from the maxillary 
sinuses. The impacted mandibular fracture 
showed appropriate healing. Later films 
showed expansible erosion of the right nasal 
airway and even protrusion into the sphe- 
noidal sinus but no evidence of invasion or 
cortical destruction. After massive recurrent 
epistaxis, controlled by partial amputation of 
the mass and ligation of the base, a course of 
x-irradiation (812 r) was given to the lesion. 
Visualization of the tumor showed it to be 
firm, smoothly lobulated and grayish in color. 

What sort of mass are we dealing with 
here? The patient is past the usual age when 
developmental problems first make their ap- 
pearance. I shall, therefore, limit my dis- 
cussion to tumors since these best fit the 
clinical behavior of this boy. A very common 
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lesion which may occur anywhere in the 
body, including the mucosal surfaces, is the 
lowly hemangioma. It may ulcerate and 
bleed profusely, but it is almost invariably 
recognized at a younger age. In my experi- 
ence, it would be exceptional for a_he- 
mangioma first to become manifest by epi- 
staxis in a 14-year-old patient. Chordomas 
occur in this area and may not be associated 
with visible bony change, but they are seldom 
pedunculated; they occur instead as rounded 
masses. Furthermore, they often calcify suf- 
ficiently for roentgenologic recognition. Mel- 
anomas are very rare in this general area. The 
few cases recorded in the annals of the Me- 
morial Hospital in New York are all found 
in adults. Similarly, mixed or other tumors of 
salivary gland origin (rare in childhood) and 
a heterogeneous group of teratomas, papil- 
lomas, adenomas, and various primary tumors 
of bone (including “ossifying fibroma” or 
variants of fibrous dysplasia) may occur in 
this particular area but do so very seldom. 
Most of the roentgen findings and clinical 
signs are not compatible with these lesions, 
for here we are dealing with a soft tissue 
mass without any other known primary in- 
volvement, which is manifested in bone only 
by its expansible character and protrusion 
into various local structures. Nasal polyps 
may present as a very considerable mass of 
tissue, but are not common in the naso- 
pharynx, even though we include the 
“choanal polyp.” They are not so firm as in 
this case and usually have a quite different 
translucent appearance; furthermore, such a 
massive repetitive epistaxis is not a feature of 
these lesions. Then there is the so-called 
lympho-epithelioma which some would prefer 
to classify among the anaplastic carcinomas. 
These tumors are uncommon under 25 years 
of age. The primary lesion is often quite small 
and may be difficult to find. Frequently, 
bulky cervical lymph node metastases first 
bring the patient to the physician. These 
tumors commonly spread up through the base 
of the skull to involve the second through the 
sixth cranial nerves and produce the petro- 
sphenoidal syndrome, with unilateral tri- 
geminal neuralgia, complete ophthalmo- 
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Fig. 5. The nasopharyngeal mass is not clearly 
detectable at this time in the follow-up film. 


plegia, and blindness—all perhaps as ini- 
tial manifestations. A second method of 
spread is to the retroparotidian space (Vil- 
laret); here the ninth to the twelfth nerves 
are involved. None of these secondary find- 
ings are noted here, and I believe the lack 
of cranial nerve involvement or massive 
cervical metastasis makes this diagnosis un- 
likely. We see rhabdomyosarcomas or mixed 
mesodermal sarcomas arising in this particu- 
lar location, but the 5 patients I have seen 
were all less than 9 years of age, with a 
median age of about 4 years. Also they dif- 
fered considerably in that they usually are 
fleshy, sometimes translucent, polypoid 
masses which seldom bleed excessively. This 
patient’s mass could be a malignant lym- 
phoma, to be considered especially in view 
of the scattered lymphadenopathy and man- 
dibular swelling, but the lesion has made 
relatively slow progress and expressed itself 
as an expansile rather than an infiltrative 
tumor. 

This leads us to the nasopharyngeal 
angiofibroma, also called the juvenile naso- 
pharyngeal fibroma, which occurs exclusively 
in males, usually in adolescence, with a 
median age of about 15 years. Of a group 
of 51 reported patients, only 5 were more 
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than 20 years of age, and 1 of these had 
symptoms clearly dating back to his thir- 
teenth year. They are not common lesions. 
Only | or 2 cases are seen yearly in the 
Memorial Hospital in New York, although 
there are about 2,000 admissions to the Head 
and Neck Service of that institution during 
a similar interval. Nasal obstruction and 
epistaxis are almost invariable early mani- 
festations, and secondary sinusitis is frequent. 
These sessile or pedunculated lesions may 
expand or extend in any direction—up to 
the base of the skull or into the accessory 
nasal sinuses; they may protrude from the 
nostril or depress the palate. In short, they 
grow concentrically from the nasopharynx 
as inexorable expanding tumors. Cranial 
nerve signs occur but are not too common, 
while anosmia and rhinorrhea are more fre- 
quent. Metastasis is unknown, although | 
case is reported in which sarcoma arose long 
after radiation treatment. They are rounded 
characteristically very firm, resilient tumors 
which are spongy in the sense that when 
incised, almost a lattice of vascular space is 
revealed which is supported by a rather 
dense fibrous stroma. There is nothing that 
will either collapse or contract the vascular 
spaces so that when they are cut across or 
ulcerated blood pours out in a very brisk 
hemorrhage. They rarely contain any bone, 
but, when present, it is usually in such small 
amounts as to be undetected upon x-ray 
examination. All the features of the present 
case fit very well with the diagnosis of naso- 
pharyngeal angiofibroma. 

Let us now look at his subsequent course 
and comment upon the treatment used. 
Three series of radiation treatments were 
given. Following the first course of 812 r of 
x-irradiation, there was a temporary decrease 
in size and a lessening of symptoms for 4 
months, Recrudescence prompted implanta- 
tion of radon seeds which delivered a total 
of 1,500 gamma roentgens to a volume of 
3 c.c., with a fall off to about 1/10 of this 
dose 2 cm. away. Obviously, this is an effi- 
cient way of administering radiation locally 
while minimizing the effect on nearby 
structures. This therapy, together with an- 


other carefully administered dose of 816 r, 
led to a gratifying reduction in size, so that 
when the patient was last seen only a “fi- 
brous” plaque remained. Why was this form 
of treatment used? Is one justified in using 
radiotherapy for a “benign” condition? 
Actually, these tumors are not very benign 
in their consequences; about 5 per cent or 
10 per cent of patients die either because of 
their disease or, what is perhaps worse, be- 
cause of overenthusiastic therapeutic meas- 
ures. These include injudicious attempts at 
major surgical removal with consequent 
exsanguination or injudicious use of heavy 
irradiation leading, for example, to osteone- 
crosis of the skull with secondary infection. 
Moreover, of a group of 26 patients given 
irradiation for this neoplasm, 1 later de- 
veloped carcinoma of the thyroid. Thus, the 
undeniable benefits of irradiation must be 
balanced against the risk—as yet not clearly 
defined—of producing a secondary sarcoma 
or other neoplasm. Asymmetrical develop- 
ment of the face may also follow such x-ray 
treatment given in childhood. In my opinion, 
the hazards of radiotherapy administered 
intelligently are far less than those attending 
any other course of action. Thus, relatively 
small doses of radiation are used as required 
to control the growth. Happily, because of 
its vascularity, it is fairly responsive to such 
treatment. Sometimes, when the clinical 
diagnosis is obvious, radiation is used before 
or without biopsy (as in hemangioma of the 
larynx) because the risk of hemorrhage is 
so great. Careful follow-up is mandatory 
because we know these people may go along 
with their lesions for 30 or 40 years before 
finally succumbing to the disease. More com- 
monly, however, regression occurs late in 
adolescence or in early adulthood. It is 
gratifying in this patient to note cessation of 
epistaxis and clearing of the nasal airway. 

Dr. Gorvon F. Vawter. This is a vascular 
lesion in the distribution of the carotid ar- 
teries. Does angiography help and does liga- 
tion have any place in treatment? 

Dr. Evcar A. Bertnc, Jr. We have used 
angiographs in dealing with tumors in this 
general area but have not learned much by 
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the procedure which could not be told by 
simpler methods of study. 

Dr. D’Ancio. The nasopharynx provides a 
nice air-tissue contrast x-ray study by its very 
nature, thus allowing fairly accurate delinea- 
tion of masses in this area. Most authors 
believe that bleeding in these patients is not 
necessarily controlled by ligation, although 
the Memorial Hospital group has advocated 
this as a routine, especially before attempts 
at surgical removal. 

Dr. Louis K. Diamonp, Is there some 
special bleeding factor, either general or 
local, in these patients? 

Dr. D’Anoio. Extensive studies of bleeding 
factors of a general nature have not been re- 
ported, to my knowledge. There may be 
something operating indirectly on the vascu- 
lar bed through an endocrine imbalance. 
First, many believe that the lesion occurs only 
in males; a few cases reported in girls or in 
older women have not been accepted by all 
observers. Next of course, the lesion usually 
appears during adolescence and may regress 
at about the time of maturity. Almost every 
report discusses the alleged relationship of 
the lesion to delayed puberty or hypogonadal 
states, but this is rather vague and nobody 
seems quite sure. Clearly, an endocrinopathy 


Fig. 6. A spongy, vascular, fibrous lesion elevates 
the overlying pharyngeal mucosa (x60; slightly 
reduced). 
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Fig. 7. The stromal cells include occasional stellate 
forms (x175; slightly reduced). 


is not always present. Androgen therapy has 
been tried, however, either alone or in com- 
bination with other treatment. In attempting 
to evaluate the infrequent promising results 
of such management, one must recall that 
spontaneous regressions do occur. 

As far as this boy is concerned, it is all 
very vague, also, unless someone present can 
make it clearer. Body dimensions, bone age, 
and early pubertal changes all appear to be 
within normal limits. Dr. Crigler tells me 
that 17-ketosteroid excretion in this patient 
is low by published standards but not neces- 
sarily abnormal since the urinary ketosteroids 
are identifiable and the very wide spread in 
the onset of pubertal changes is well known. 

Dr. Cricier. I saw this boy and I agree 
with Dr. D’Angio’s assessment of the situ- 
ation. The last steroid determination was 
some time ago and should probably be re- 
peated, if you want to pin this thing down. 

Dr. Vawter. Doesn’t the vascular capon’s 
comb respond better to adrenal androgen 
than to testicular androgens? 

Dr. Cricier. That is why we should frac- 
tionate the 17-ketosteroids to try to get an 
idea of where they are coming from. This 
may be a problem of specific end-organ 
response, an area where work is just begin- 
ning in human endocrinology. 
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Dr. Vawter. The sections show a very 
characteristic nasopharyngeal angiofibroma 
(Figs. 6 and 7). An unencapsulated lesion 
comes right up to the mucosa, elevates it, 
and pushes it ahead as it grows by expansion 
from the fascia of the pharynx, which in the 
midline is said to be peculiarly vascular in 
males. The stroma is relatively plentiful, is 
collagenous, and contains stellate cells, which 
are one major characteristic of the lesion. 
The other feature is the large number of 
vascular spaces of all sizes and shapes. Few 
contain muscle and probably this accounts 
in part for the failure to contract and to aid 
in control of hemorrhage. On the other hand, 
hemorrhage from these lesions is not arterial 
in nature and serial reconstruction of the 
vascular sinuses (reported by others) places 
them distal to the arterioles. Lymphocytes, 
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plasma cells, eosinophils, but particularly 
mast cells, may be scattered through the 
lesion in sufficient numbers on occasion to 
suggest inflammatory origin. Spontaneous 
thrombosis and organization occur in the 
lesion and may have something to do with 
why and how they come to bleed and finally 
with the manner of their regression, apart 
from collagenization which also occurs. 
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COLUMN 


The Markle Foundation 


AMONG the more difficult responsibilities 
of man is the designation of bequests for 
purposes that will continue to be worth 
while and constructive. While a_ specific 
purpose at a given time may seem to the 
donor to be of the utmost importance, con- 
ditions and needs change. The folly of fixed 
uses, such as the oft-quoted legacy to 
provide coal for the widows of soldiers killed 
in the Civil War, is not appreciated by some 
well-meaning individuals even today. Fortu- 
nately the donors of large gifts, as for a 
foundation, usually state their intent in a 
broad way and permit the trustees discre- 
tionary powers so that disbursements may 
be appropriate to the time and place. It has 
been interesting to note that the trustees of 
many foundations have eventually turned 
to the field of medicine and health for the 
use of their incomes, although this may not 
have been the primary purpose of the donor. 

The annual report of the Markle Founda- 
tion for 1958-1959, marking the centenary 
of the birth of the founder, John Markle, is 
most interesting in this respect. Markle was 
one of the “coal barons” in the anthracite 
region of Pennsylvania at the turn of the 
century. In 1927 he established the Markle 
Foundation with a gift of 3 million dollars. 
While he was alive, the income was used 
largely for social welfare purposes or, as 
the report states, was “devoted to charity.” 
The charted purpose of the Foundation, 
however, was broad: “to promote the ad- 
vancement and diffusion of knowledge— 
and the general good of mankind.” Follow- 
ing his death in 1933, his gift to the Founda- 


tion was increased through a residual legacy 
to over 14 million dollars, and the Trustees 
made some decided changes in the use of 
the income. 

For a few years the Foundation’s interests 
and income were centered in the biologic 
and physical sciences. During World War II 
emphasis was given to medicine and medical 
education and especially to tropical medi- 
cine. Subsequently, the program which 
provides grants for Scholars in the Medical 
Sciences was developed; it has constituted 
the principal activity of the Foundation 
during the last 11 years. Looking back, it 
must have required courage on the part of 
the Trustees to embark on a program whose 
value could not be established for a number 
of years. 

The report rightly states that “any true 
appraisal in the long run will be made by 
the public it serves’—in this case the medi- 
cal profession. Including the 25 Scholars 
whose appointments began July 1, 1959, a 
total of 256 Markle Scholars have been 
appointed since 1948. For each Scholar a 
grant of $30,000 is made to the medical 
school of which he is a faculty member to 
be applied toward his salary for a period 
of 5 years so that he may devote his time 
to research and to teaching. Now that 11 
years have elapsed since the inauguration of 
this program, it is possible to begin to 
evaluate its results. In our own special field 
of pediatrics, 28 Scholars have been ap- 
pointed. This is a little over 10 per cent 
of the total number. Going back to the 
appointments made in the early years, we 
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find such well-known names as those of 
Barton Childs °53, Robert Cooke °51, Don- 
ald Fraser ‘54, Robert Good °50, Robert 
Klein °52, R. James McKay °50, and Julius 
Richmond °48. All have made excellent con- 
tributions and are among the outstanding 
leaders of the younger group of academic 
pediatricians. Undoubtedly, there are many 


young men of equal stature who have been 
assisted by this scholarship program. The 
Trustees of the Markle Foundation have hit 
upon a most valuable and worth-while 
project which, although previously untried 
and untested, has already proved its value 
to medical education. 
B.S.V. 


The White House Conference on Children and Youth 


In the last 10 years approximately 65,000 
young physicians have been graduated from 
the medical schools in the United States. 
During the fall of 1959 I asked forty of 
these graduates, whose training made them 
eligible for the examination of the American 
Board of Pediatrics, what they knew about 
the White House Conference on Children 
and Youth. I was surprised that the first 
four or five knew nothing and had only 
blank looks on their faces following the 
question. This was such a consistent re- 
sponse that I later was surprised to find a 
couple who had heard that it had some- 
thing to do with the welfare of children. It 
would seem that it is time more physicians 
became aware of the importance of the 
White House Conference on Children and 
Youth and of its bearing on their life work. 
In the year 1909 President Theodore 
Roosevelt called the first White House Con- 
ference on Children and Youth. Impressed 
by the arguments of social workers and 
laymen interested in the welfare phase of 
sociology, he invited a group of informed 
people to come to Washington. The purpose 
was to discuss the problems involved in the 
institutional care of children and to make 
recommendations for future action. 
Subsequent White House Conferences 
were called by other Presidents as conditions 
seemed to indicate and were eventually held 
at 10-year intervals. Current events, quite 
obviously, contributed to the thinking and 
the discussions at each Conference. Simi- 


larly, each Conference has had its effect on 
the thinking of educators, social workers, 
legislators, and physicians. Often they have 
been unaware of the source of the forces 
which resulted in their changing concepts. 

At the turn of the century physicians 
were principally concerned with organic 
disease, acute infections, and surgical tech- 
niques. In the early 1920’s diphtheria was 
still a dreaded scourge with many thousand 
cases and several hundred deaths a year. 
Scarlet fever was equally feared for itself 
and for its sequellae. Infant feeding was a 
matter of complicated formulas and still not 
well understood. Here and there an oc- 
casional physician raised his voice in an 
appeal for consideration of other phases of 
child care. Except for that small and scat- 
tered group of far-seeing doctors, the work 
of welfare for children was carried on by 
dedicated laymen and workers trained in 
law, religion, and sociology. 

The first Conference was followed by the 
creation of the Children’s Bureau in recogni- 
tion of the nation’s interest in the welfare of 
its children. This was soon followed by the 
formation of the Child Welfare League of 
America as an expression of the interest of 
citizens in the problems of child welfare. 
It was the beginning of research and of an 
organized educational approach to the prob- 
lems then evident in the general care of 
children. 

World War I, with its tremendous mobi- 
lization of national resources, both human 
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and mechanical, plus the tensions created by 
the threat to life and happiness, contributed 
to the calling of the second Conference in 
1920 and to the topics discussed. The pan- 
demic of influenza, with its high mortality, 
was fresh in the memory of the planning 
group. Recommendations included improved 
standards for maternal and newborn care 
as well as standards for the care of em- 
ployed children and the conditions under 
which they worked. 

The 1930 Conference, called by President 
Hoover, also had a strong medical content. 
It involved many physicians and resulted 
in a platform of recommendations for 
changes expected to improve the health, 
education, and general care of children. This 
platform is still known as “The Children’s 
Charter.” The great financial depression 
immediately following the Conference em- 
phasized the importance of the recommen- 
dations of that assembly. 

Looking backward, it is striking how 
periods of stress were closely associated with 
so many of the Conferences. War, depres- 
sion, or other pressures have preceded or 
followed practically all of them. The 1940 
Conference stressed the need for an increase 
in educational facilities, the need for in- 
creased local activity in the various states, 
and the importance of strengthening family 
life. Followed almost immediately by World 
War II, many of the recommendations had 
to be held in abeyance because of the greater 
need. The fears and distress of that conflict 
stirred the primitive instinct of self-preserva- 
tion. They emphasized the need for greater 
effort if our children, the physical and 
psychological extension of ourselves into the 
future, were to have a suitable environment 
and an adequate education. 

The increased interest and effort at the 
local level were evidenced in the 1950 Con- 
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ference. Many states had developed active 
ongoing committees on programs for youth. 
That Mid Century White House Confer- 
ence on Children and Youth reflected the 
work and the studies in those areas of ac- 
tivity. The theme of the conference was 
focused upon the subjects of personality 
development, education, and the training 
of personnel involved in the various aspects 
of child rearing. The Korean conflict was 
producing again a stress situation of dis- 
rupted families, financial worries, and social 
change. By this time technical advances 
were reducing the factor of organic disease 
to a degree that permitted physicians to pay 
increasing attention to problems previously 
relegated, sometimes disdainfully, to the 
sociologist. 

The 1960 or Golden Anniversary White 
House Conference on Children and Youth 
(March 27 to April 2) will again be held 
in a world under stress. Threats of war, of 
atomic bombs, and of intercontinental mis- 
siles vie with the excitement of travel 
through space to other planets. Increased 
ease and speed of transportation contribute 
to a shifting of populations with exposures 
to different customs and moral codes and 
a consequent questioning uncertainty in the 
inexperienced young people. 

Seven thousand people will attend this 
1960 Conference. Physicians must be alert 
in observation of all of the factors, internal 
and external, which influence child develop- 
ment. We must study cause and effect in 
the constantly changing environment. We 
must be aware of the role of our profession 
as it relates to the special skills of other 
groups who share with us the desire that all 
children may achieve their full creative po- 
tential in freedom and dignity. 


PHILIP S. BARBA, M.D. 
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To the Editor: 


In reply to the letter of Dr. Borden S. Veeder 
regarding the changed status of the Children’s 
Exocrine Research Foundation in becoming the 
National Cystic Fibrosis Research Foundation, I 
would like to clarify the issue. Dr. Veeder ob- 
jected to the change from an organization that 
did not raise funds from the public to one that 
did. In 1954 I started a small research founda- 
tion for the determination of the cause and con- 
trol of cystic fibrosis and education of the medi- 
cal profession. Very little was being done at the 
time along either of these lines. The Children’s 
Exocrine Research Foundation did not have 
chapters and did not raise money from the gen- 
eral public. The money was raised largely from 
other foundations, although smaller spontaneous 
donations were fairly frequent. Of the funds 
raised 100 per cent were put into research grants, 
as the expenses of the Foundation were under- 
written. 

Within a year several articles about the disease 
and the Foundation appeared in various maga- 
zines, and parents in several large cities banded 
together and formed local cystic fibrosis organi- 
zations. By the end of 1955 four of these groups 
were very large, and they informed the Chil- 
dren’s Exocrine Research Foundation that if we 
would not take them in as chapters they would 
form their own national foundation. The major- 
ity of their money would have been spent on 
patient care and public relations, with relatively 
little on research. Despite the fact that we were 
not particularly anxious to take in chapters be- 
cause of the many problems involved, it was 
decided by the Board of Trustees and the Scien- 
tific Advisory Board that it would be better to 
take these chapters in under our By-Laws than 
to allow them to start off on an approach to the 
public with no control over their medical ac- 
curacy or general ethics. Although their hearts 
were in the right place, they were not experi- 
enced in the medical aspects of the disease or in 
the field of voluntary health organizations. 

On taking in chapters we became the National 
Cystic Fibrosis Research Foundation, and the 
functions of the chapters were those of local 


education and fund raising. I would like to em- 
phasize that as of April, 1959, 85 per cent of all 
money raised by the chapters was sent on to the 
National headquarters, and 85 per cent of all the 
money that came into National headquarters 
went into research grants. We are outstanding 
among voluntary health agencies in putting that 
amount of money into research. We have also 
been extremely careful to release only accurate 
information both to the medical profession and 
to the public, and I believe that we have never 
been guilty of bad taste or misstatements. 

I quite agree with Dr. Veeder’s contention 
that the need at the present time is not merely 
more research money but a greater number of 
qualified research workers. It is not our belicf 
that we can acquire such workers by raising and 
offering money. It is our belief that our medical 
education program will continue to stimulate in- 
terest in this disease, and thus increase the num- 
ber of men and women who want to do work 
in cystic fibrosis. The money that we raise is 
necessary, therefore, to support the increasing 
number of workers who wish to study the disease. 
Before the Foundation was started there were 
only about six centers interested in cystic fibrosis, 
whereas now there are nearly thirty with three 
times as many individuals studying the disorder. 
We believe that this great increase in interest is 
due in large part to the broad program which 
we have undertaken in the field of medical edu- 
cation. 

Although there are those who criticize the 
American voluntary organizations that raise 
money for specific diseases, the U. S. Department 
of Public Health believes that it is highly desir- 
able to have the public support at least 50 per 
cent of the medical research in this country. It 
is in accord with our American individualism 
that we prefer to give money to specific causes 
which interest us rather than to an impersonal 
over-all united appeal. 

The National Cystic Fibrosis Research Foun- 
dation has brought about specific advances in the 
understanding of the disease and the care of 
these children. For those who feel as Dr. Veeder 
does, however, there should be some comfort in 
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the fact that there is no law of any kind that re- 
quires a person to support an organization such 
as ours. 
WYNNE SHARPLES, M.D. 
PRESIDENT 


Reply. 
To the Editor: 


The point and purpose of my letter to the 
Editor (October, 1959, issue, page 538) was to 
correct misinformation that had been given pub- 
licity in the Journat. We hold no particular ill 
feeling toward the Cystic Fibrosis Foundation 
over and above a general objection to a number 
of similar organizations with doorbell campaigns 
to raise money for a specific disease. Their mush- 
room growth and competition for funds has led 
to a rather absurd situation at which the public 
eventually will rebel. 

The reasons given by Dr. Sharples for the 
change in Foundation policies are those of ex- 
pediency rather than the necessity of raising more 
funds for research in the disease. That cystic 
fibrosis is a disease that warrants the time and 
effort of research workers in thirty medical cen- 
ters is open to serious question. The dangers 
inherent in sponsored subsidized research in 
therapeutic products are also possible in research 
sponsored by the categorical disease funds. It 
will be a sorry day for medicine and our institu- 
tions if the direction of research is governed by 
funds of special interests rather than by prob- 
lems encountered by and of interest to the re- 
searcher. For a medical center or department to 
keep on adding and adding to its size by tem- 
porary grants for special research projects is like 
adding and adding to the superstructure of a 
building whose foundation rests on quicksand. 
One wonders how many of the “thirty centers” 
had workers vitally interested in the problems of 
cystic fibrosis, or whether “problems” were 
thought up in order to obtain financial support 
for the department. 

We were happy to find our arithmetic was not 
at fault. We now learn that from each dollar 
raised in the house-to-house chapter campaigns 
for funds 85 per cent goes to the National organi- 
zation, and of this 85 cents, 85 per cent is 
the amount that goes into research. Thus only 
72% cents of the original dollar goes for re- 
search, and over one-fourth for those vague things 
labeled campaign expenses, overhead, and edu- 
cation. It places the Foundation on a par with 
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a number of other Fund-for-a-Disease Founda- 
tions so far as finances are concerned. The cur- 
rent statement that 85 per cent of the money 
raised is used for research is quite at variance 
with the original statement of policies given 
publicity in the JourRNAL to the effect that 100 
per cent of contributions went for research, as 
the overhead expenses were underwritten. 


BORDEN S. VEEDER 


The following letter was sent out by Dr. Sharples 
on Dec. 4, 1959: 


“Farewell Message from the President” 


“. .. [have submitted my resignation as Presi- 
dent and as a Member of the Board of Trustees, 
effective January 1, 1960. 

“I would like my many friends, in chapters 
and singly, across our country and in other 
parts of the world, to know that I do not take 
such action lightly or without real cause. 

“There are two main reasons for my decision. 
The first is as follows: 

“Whereas, I have long recommended the ap- 
pointment of a Research Director, the Trustees 
have instead decided upon the appointment, 
primarily on the advice of our two Scientific 
Committees, of a Medical Director in charge of 
both Research and Medical Education. Our 
Scientific Committees are a group of distin- 
guished doctors who would undoubtedly domi- 
nate the policy of the Foundation in research 
and medical education. There is no question of 
their medical competence, but their primary 
interest is naturally in their own work and 
institutions. Frequently that interest has _pre- 
vented their agreeing with each other. In direct- 
ing medical education my primary and only 
purpose has been the benefit of children with 
cystic fibrosis. I have repeatedly found our 
interests in conflict with those of these doctors. 
The Foundation should encourage research by 
all qualified people and its medical education 
policy should in all instances be in the interest 
of cystic fibrosis children only. This, I am 
convinced, will not be the case under the 
proposed change. 

“The second major reason for my resignation 
is that I cannot approve the new budget, acted 
upon this October, allocating less than 50 per 
cent of funds raised by the Foundation to re- 
search. It is easy to juggle figures and present 
overhead as ‘rendering public services,’ but it 
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PUBLIC NOTICE! 


MDAA is not—repeat not— 
campaigning now. 


Our campaign time is during the 
month of November. 


Signed: Jerry Lewis, Chairman 
Musculer Dystrophy Assoc 


of Americe, Ir- 


PAID ADVERTISEMENT IN THE PHILADELPHIA 
EVENING BULLETIN, APRIL 17, 1959. 


does not change the facts. Administration and 
publicity are of course necessary to educate the 
public and raise funds, but they should be a 
means to the end of more research and medical 
education rather than an end in themselves. 

“On leaving the Foundation, which has meant 
so much to me, I can assure you that I shall not 
give up my efforts on behalf of children with 
cystic fibrosis. I am leaving in order that I may 
better continue this work from another vantage 
point. A new program of research and education 
is being developed, and every parent of a cystic 
fibrosis child should know that they will still 
be able to obtain information on new develop- 
ments in this disease. . . .” 


WYNNE SHARPLES 


This unfortunate situation points up some of 
the problems inherent in the categorical disease 
funds. 

“The layman is concerned principally with 
‘funds for diseases.’ Most of these have been 
started by small groups of persons who find a 
particular reason for being interested in a par- 
ticular disease, because a member of the family 
or a friend was afflicted. There is not much to 
criticize in such activities when they remain on 
a limited local basis. It would be preferable to 
be sure that such persons would become in- 
terested in health problems, community and 
academic, on a local basis. But experience has 
shown that such groups do not remain local. 
It is much simpler to appeal for funds for a 
specific disease than for general health needs or 


for nondesignated teaching and research funds. 
Within recent years and even months new ‘funds 
for disease’ have emerged—and these for rel- 
atively uncommon afflictions. Where the trail 
will end is not predictable, but one can hope 
that the absurdity soon becomes more widely 
appreciated. 

“When the ‘fund for disease’ becomes organ- 
ized on a_ national basis, professional fund 
raisers come into the picture and what was 
a small local society is now big business. If 
large amounts of money are raised—and they 
are—they must be spent. The dangers are obvi- 
ous and known to all without elaboration here. 


Citizens Of 
PHILADELPHIA 


@ There IS a voluntary health drive going on at this time! 
@ It IS a drive for Muscular Dystrophy! 

« h is known as the “SPRING NEIGHBORS WALK” 
for Muscular Dystrophy. 

© This drive is an all-out effort to wipe ont crippling 
Muscular Dystrophy, just as Polio was wiped out through 
medical research which brought about the discovery of 
Salk vaccine. 

@ it is sponsored by the National Foundation for Musce- 
lar Dystrophy. 

The National Foundation for Muscolar Dystrophy, Inc. 
is an organization dedicated to finding the cause and cure, 
through research, for this dread disease which each year 
attacks more and more Americans. The organization is 
also engaged in extensive patient care wherever the need is 
discerned. 

The National Foundation for Muscular Dystrophy is a 
democratic organization and belongs to the public at large. 

NFMD is an organization whose supporters include 
leading citizens and public officials in many cities and 
states of the nation.* 

NEFMD supports vital research projects at institutions 
whose names speak for themselves. These include: 


Marv ard Medical School Oxtord University 
Albert Einstein College of Y. State Rehabilitation 
Mediane Hospital 
Commbia University Moatreal institute 
isaac Albert institute Rutgers University 
Emory University 


‘The Help You Give Today Means Hope Tomorrow 
National Foundation For Muscular Dystrophy, lac. 
Southeastern Penna. Chapter 
264 South 16th Street 
Philadelphia 3, Pa. 


PAID ADVERTISEMENT IN THE PHILADELPHIA 
EVENING BULLETIN, APRIL 24, 1959. 
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The nature of publicity is often designed to 
make the layman believe that money per se 
will unravel the unanswered problems of the 
moment. The importance of training and de- 
veloping promising young men and women for 
academic careers is not stressed. To collect in- 
creasing amounts of money in each succeeding 
annual campaign, the contributor must be shown 
that something is being done—and to be effec- 
tive it must be dramatic. The costs of collection, 
of administration and of so-called ‘education of 
the public’ are disproportionately high. 

“It has been said that these national funds 
do not compete with local organizations. This 
is not so. Many laymen think they have dis- 
charged their obligations to health needs when 
they have contributed to several of the ‘disease 
funds.’ .. .” 


FROM TRENDS IN PEDIATRICS, WALDO E. 
NELSON, M.D., J. PEDIAT. 47:109, 1955. 


“Charity Drives” 


“The unfortunate aspect of charity drives is 
that less than one-fourth of the $130,000,000 
they raise annually goes toward research. In 
1957, for example, Cerebral Palsy Foundation 
raised $8,375,000, of which only $378,000 was 
spent on research. 

“Here is the 1957 record of the members of 
the ‘Big Six’ fund raisers: 
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“American Cancer Society—$30,000,000 raised, 
$9,000,000 spent on research. 

“National Multiple Sclerosis Society—$2,341,- 
000 raised, $247,000 spent on research. 

“Muscular Dystrophy Associations of America 
—$4,191,000 raised, $1,239,000 spent on re- 
search. 

“American Heart Association and Affiliates— 
$20,563,000 raised, $6,167,000 spent on research. 

“National Foundation for Infantile Paralysis 
(1956)—$51,971,000 raised, $3,069,000 spent on 


research. .. .” 


FROM U.S. LAGGING IN MEDICAL RESEARCH, 
HANK BLOOMGARDEN, BULLETIN-NORTH 
AMERICAN NEWSPAPER ALLIANCE, THE 
PHILADELPHIA EVENING BULLETIN, JAN. 
13, 1959. 


Big business is competitive. 


It is time to take stock. Many medical persons 
—some in high places—who personally recognize 
and deplore the inherent dangers of the categori- 
cal disease funds are active in them. A common 
excuse: One must be realistic, they (the Funds) 
have money. This issue is not all black or all 
white; there is both good and bad. The obvious 
question: What of tomorrow? The need for 
statesmen in medicine is as real as in govern- 
ment. 

ED. 
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The Pediatric Department of Memorial Cen- 
ter for Cancer and Allied Diseases is holding 
its annual 3-day course in Pediatric Oncology 
for pediatricians, general practitioners, and 
health officers April 27 to 29. 

In ward rounds, seminars, demonstrations, 
and examinations of children in pediatric, surgi- 
cal, chemotherapeutic, radiotherapeutic 
clinics, current developments and_ established 
methods in diagnosis, differential diagnosis, and 
management of benign and malignant tumors, 
Hodgkin's disease, leukemia, and _reticuloendo- 
thelioses in childhood will be studied. Twenty 
members of the attending staffs of Memorial 
Hospital and Sloan-Kettering Institute for 
Cancer Research will comprise the staff for the 
class which is limited to 15 physicians. The fee 
is $35.00. 

For further information write to Director, 
Pediatric Service, Memorial Center, 444 East 
68th Street, New York, N. Y. 


The Ninth Annual Postgraduate Seminar for 
Pediatricians will be conducted at St. Christo- 
pher’s Hospital for Children, the Pediatric De- 
partment of Temple University School of Medi- 
cine, Philadelphia, June 1 to 4, 1960. Half-day 
sessions will be devoted to various phases of 
pediatric medicine. 

For information regarding enrollment, pro- 
gram, registration fee, etc., write to Dr. John 
B. Barthram, St. Christopher's Hospital for Chil- 
dren, 2600 North Lawrence Street, Philadelphia 
33, Pa. 


Applications for the Residency in Pediatric 
Oncology at Memorial Center for Cancer and 
Allied Diseases from Jan. 1, 1961, to Dec. 31, 
1961, in New York will be received up to May 
1, 1960. This residency is approved for partial 
credit by the American Board of Pediatrics and 
is limited to the neoplastic diseases of children. 
Salary is $3,600 annually plus maintenance. For 


application forms and information write: Direc- 
tor, Pediatric Service, Memorial Center for 
Cancer and Allied Diseases, 444 East 68th Street, 
New York 21, N. Y. 


The following diplomates were certified by 
The American Board’ of Pediatrics, Inc., at 
Washington, D. C., on Dec. 4, 5, and 6, 1959. 


Aceto, Thomas, Jr., United States Naval Hospi- 
tal, Quonset Point, Rhode Island 

Allen, Donald Murdough, Children’s Medical 
Center, 300 Longwood Avenue, Boston 15, 
Massachusetts 

Alperin, Martin, 28 New Monmouth Road, Mid- 
dletown, New Jersey 

Altshuller, Lillis Flatman, 3231 Burnet Avenue, 
Cincinnati 29, Ohio 

Assevero, Victor Lawrence, 5005 Illinois Avenue, 
Northwest, Washington 11, D. C. 

Aycock, Ezra Kenneth, 1515 Bull Street, Co- 
lumbia, South Carolina 

Bauernschub, George M., Jr., 804 B. Ingleside 
Avenue, Baltimore 8, Maryland 

Bennett, Claude E., Box 392, Toccoa, Georgia 

Birch, Ann McAvoy, | Pell Lane, Syosset, New 
York 

Breer, Robert Dunwoody, 17 Haynes Street, 
Manchester, Connecticut 

Brusilow, Saul William, Johns Hopkins Hospital, 
Baltimore 5, Maryland 

Buchman, Harvey, 1139 West Sheridan Road, 
Chicago 40, Illinois 

Carney, Mary Kathleen, Johns Hopkins School 
of Hygiene & Public Health, Maternal & Child 
Health Department, 615 North Wolfe Street, 
Baltimore 5, Maryland 

Cassady, Raymond J., 509 West Onondaga, Syra- 
cuse 4, New York 

Cohen, Seymour, 1757 South Broad Street, Tren- 
ton, New Jersey 

Connor, James Davis, 6125 Southwest 31st Street, 
Miami 55, Florida 

Cornwell, Jean Gino, Southbury Training School, 
Southbury, Connecticut 

Davis, Junius Weeks, Jr., 1412 Neuse Boulevard, 
Box 110, New Bern, North Carolina 

DeMayo, Alan Philip, Box 229, The New York 
Hospital, 525 East 68th Street, New York 21, 
New York 

Dower, John Charles, The Babies’ Hospital—Coit 
Memorial, 15-19 Roseville Avenue, Newark 7, 
New Jersey 
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Egan, Thomas J., 315 Kenridge Road, Apart- 
ment 3, Akron 13, Ohio 

Feinerman, Burton, 975 Arthur Godfrey Road, 
Miami Beach 40, Florida 

Feuerbach, Frederick, J., Jr., 12 Clark Court, 
Larchmont, New York 

Fiacco, Albert J., 53 Pinewood Drive, Levittown, 
Pennsylvania 

Fowler, Joseph W., 3333 Bardstown Road, Louis- 
ville 18, Kentucky 

Friel, Margaret A., 1106 Wakeling Street, Phila- 
delphia 24, Pennsylvania 

Fyler, Donald Charles, 4614 Sunset Boulevard, 
Los Angeles 27, California 

Gabrielson, Ira Wilson, 1965 Paradise Avenue, 
Mount Carmel, Connecticut 

Gates, Marguerite Jeanne, 4 Midland Gardens, 
Bronxville, New York 

Gibbes, Robert Waller, 1417 Gregg Street, Co- 
lumbia 1, South Carolina 

Givan, Thurman Boyd, Jr., 325 Park Avenue, 
Huntington, New York 

Glatt, Milton Sanford, 4435 35th Street, North- 
west, Washington 8, D. C. 

Grattan, William Anthony, 60 Third Street, 
Waterford, New York 

Grinsell, Harvey J., Jr., 134 Main Street, Daniel- 
son, Connecticut 

Grossi, Margaret Thorne, 500 East 80th Street, 
New York 21, New York 

Gruskay, Frank Louis, 1523 Chapel Street, New 
Haven, Connecticut 

Hersh, Norman Sherwood, 806 Valley Road, 
Wayne, New Jersey 

Howie, Virgil M., 706 Franklin, Southeast, 
Huntsville, Alabama 

Hu, Rose Wen-chiu, 453 East 14th Street, Apart- 
ment 6B, New York 9, New York 

Johnson, Lloyd E., 38238 Glenn Avenue, Wil- 
loughby, Ohio 

Keefe, Raymond B., 525 Windsor Avenue, Wind- 
sor, Connecticut 

Kluge, Robert Carter, 1319 North Augusta 
Street, Staunton, Virginia 

Larson, Arthur King, 9820 Lyndale Avenue, 
South, Minneapolis, Minnesota 

Long, Henry Heath, 2020 Ogden Avenue, Knox- 
ville, Tennessee 

Magnant, George J. A., 660 Prince Charles 
Court, Falls Church, Virginia 

Mandell, Marshall, 160 East Avenue, Norwalk, 
Connecticut 

Marks, Fred Stuart, 8004 Mark Drive, Verona, 
Pennsylvania 
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McCue, John James, 38 Front Street, Weymouth, 
Massachusetts 

McRoberts, John, 66 Maple Street, Hornell, New 
York 

Millar, Hilary Ethel Clara, Apartment 312, 1515 
Ogden Street, Northwest, Washington 10, D. C. 

Miller, Sheldon, 62 Alhambra Road, Roosevelt, 
Long Island, New York 

Minsky, Arnold A., 1600 Caton Avenue, Brook- 
lyn 26, New York 

Modlin, Albert Jay, 2201 Hannon Street, Hyatts- 
ville, Maryland 

Moling, John H., III, 114 West Boscawen Street, 
Winchester, Virginia 

Narowski, Cecilia A., 
Derby, Connecticut 

Neumann, Charlotte Grantz, 130A Oxford Street, 
Cambridge, Massachusetts 

Nolan, Robert Lincoln, 42 Camelford Place, 
Oakland 25, California 

Olshin, Irving Joel, Apartment C-5, 4003 West- 
away Drive, Lafayette Hill, Pennsylvania 

Ossofsky, Helen Johns, 4200 Cathedral Avenue, 
Northwest, Washington, D. C. 

Parker, Stanley Reed, Jr., 17 Harrison Street, 
Taunton, Massachusetts 

Paxson, Edwin Mattson, 21 Loomis, Burlington, 
Vermont 

Pearson, Howard Allen, United States Naval 
Hospital, Bethesda 14, Maryland 

Pesin, Arthur Donald, 72B Franklin Street, 
Tenafly, New Jersey 

Pollock, Adrian Quillian, 76 Hayes Road, Chapel 
Hill, North Carolina 

Powell, Virginia Elizabeth, 440 East 79th Street, 
(17 L), New York 21, New York 

Pronove Irreverre, Pacita, 7620 Maple Avenue, 
Takoma Park 12, Maryland 

Rieger, Richard, 85 Bayberry Avenue, Garden 
City, New York 

Ritter, Baird Stuart, 141 West Louther Street, 
Carlisle, Pennsylvania 

Rosen, Lawrence Jehuda, 235 Betty Ann Drive, 
Willowdale, Ontario, Canada 

Rosenthal, Stanley D., 157 Westward Drive, 
Miami Springs, Florida 

Ross, Robert M., Jr., 915 South Colorado Boule- 
vard, Denver 9, Colorado 

Rossi, Joseph Philip, Evergreen Road, Northford, 
Connecticut 

Scanlon, Robert T., Georgetown University Hos- 
pital, Washington, D. C. 

Schwartz, Howard A., 14 Barksdale Road, West 
Hartford 7, Connecticut 


47 Seymour Avenue, 
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Scott, Lewis P., III, 12 Benton Street, Wellesley, 
Massachusetts 

Siers, Mary Rose, 3025 West Broward, Ft. 
Lauderdale, Florida 

Spater, Herman W., 621 North Terrace Avenue, 
Mount Vernon, New York 

Stine, Oscar Cebren, 102 East Seminary Avenue, 
Lutherville 4, Maryland 

Straus, Donald, 3400 May Street, Silver Spring, 
Maryland 

Tardiff, Donald M., 15 Rose Way, Holbrook, 
Massachusetts 

Thornton, Nancy, Eugene Talmadge Memorial 
Hospital, Augusta, Georgia 

Vandeweghe, Ernest M., Pediatric Department, 
Air Force Base Hospital, Travis Air Force 
Base, California 

Weinstein, Julian, 5204 Patterson Avenue, Rich- 
mond 26, Virginia 

Zartman, Harvey Ford, 742 K Street, Anchorage, 
Alaska 

Zheutlin, Lionel J., 307 Fairview Avenue, Para- 
mus, New Jersey 

Zick, Gerald A., 122 West Hillsdale Street, 


Lansing, Michigan 


SPECIAL FOREIGN CERTIFICATES: 

Arcasoy, Mufit, Bski Cami Karsisi No. 7, Mersin, 
Turkey 

Chopra, Joginder Gurbux, 9 Clyde Row Hast- 
ings, Calcutta 22, India 

Figueroa-Rivera, Esperanza, Cabanatuan City, 
Philippines 

Ganzon, Angelita Fores, 1773 San Lazaro, Ma- 
nila, Philippines 

Joven, Lucrecia Festejo, Sta. Lucia, Ilocos Sur, 
Philippines 

Karayegen, Selahattin, Gazi Pasa Caddesi No. 
48, Zonguldak, Turkey 

Kashemsant, Channivat, 33 Rama | Road, Bang- 
kok, Thailand 

de Paiva, Silvio Larocca, Cx. Postal 330, Sao 
Paulo, Brazil 

Shahidi, Nasrollah Taher, Cinema _ Ferdowsi 
Street, Meshed, Iran 

Vega, Luis; Ed. Irune, Ap 9. Av. Pricipal Las 
Mercedes, Caracas, Venezuela, S. A. 

Zamanillo, Araceli Trueba, Spain 


The American Board of Psychiatry and Neu- 
rology, Inc., and its Committee on Certification 
in Child Psychiatry announce the certification 


of the following as Diplomates in Child Psychi- 
atry: 


February, 1959 

Dr. Frederick H. Allen, 3915 Henry Avenue, 
Philadelphia 29, Pennsylvania 

Dr. Frank J. Curran, 55 East 86th Street, New 
York 28, New York 

Dr. Othilda Krug, 3129 Harvey Avenue, Cin- 
cinnati 29, Ohio 

Dr. William S. Langford, Pediatric Psychiatric 
Clinic, Babies Hospital—4-E-12, 622 West 
168th Street, New York 32, New York 

Dr. Hyman S. Lippman, Amherst H. Wilder 
Child Guidance Clinic, 670 Marshall Avenue, 
St. Paul 4, Minnesota 

Dr. J. Franklin Robinson, 355 South Franklin 
Street, Wilkes-Barre, Pennsylvania 


October, 1959 

Dr. Alfred Lawrence Abrams, 10 Links Drive, 
Lake Success, New York 

Dr. Carl P. Adatto, 6205 Garfield Street, New 
Orleans, Louisiana 

Dr. Evelyn E. Alpern, Children’s Hospital, 219 
Bryant Street, Buffalo 22, New York 

Dr. Forrest Nelson Anderson, 14317 Huston 
Street, Van Nuys, California 

Dr. Phillip R. Apffel, 82 Clinton Avenue, New- 
ark 5, New Jersey 

Dr. Harold Balikov, 679 North Michigan Ave- 
nue, Chicago 11, Illinois 

Dr. Benjamin Harris Balser, 872 Fifth Avenue, 
New York 21, New York 

Dr. Helen R. Beiser, 737 North Michigan Av- 
enue, Chicago 11, Illinois 

Dr. Anne Benjamin, 664 North Michigan Ave- 
nue, Chicago 11, Illinois 

Dr. Irving Norman Berlin, 731 Buena Vista 
Avenue, West, San Francisco 17, California 

Dr. Sidney Berman, 3000 Connecticut Avenue, 
N.W., Washington 8, D. C. 

Dr. Abram Blau, The Mount Sinai Hospital, 
1176 Fifth Avenue, New York 29, New York 

Dr. Gaston E. Blom, University of Colorado 
School of Medicine, 4200 East 9th Avenue, 
Denver 20, Colorado 

Dr. Thomas William Brockbank, 2 Greenridge 
Avenue, White Plains, New York 

Dr. Stella Chess, 1165 Park Avenue, New York 
28, New York 

Dr. Hunter Hall Comly, 5475 Woodward Ave- 
nue, Detroit 2, Michigan 
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Dr. Jacob Harry Conn, 812 Medical Arts Build- 
ing, Baltimore 1, Maryland 

Dr. Joseph Benjamin Cramer, Albert Einstein 
College of Medicine, Department of Psychi- 
atry, Eastchester Road and Morris Park Av- 
enue, New York 61, New York 

Dr. James Morrow Cunningham, 141 Firwood 
Drive, Dayton 30, Ohio 

Dr. Frederick D. Dudley, Front and Jackson 
Streets, Media, Pennsylvania 

Dr. Marion B. Durfee, 40 East Dayton, Pasa- 
dena, California 

Dr. Eugene I. Falstein, 25 East Washington 
Street, Chicago 2, Illinois 

Dr. George Frankl, Child Guidance Clinic of 
Forsyth County, Graylyn Court, Robin Hood 
Road, Winston-Salem, North Carolina 

Dr. Maurice R. Friend, 262 Central Park West, 
New York 24, New York 

Dr. George Edward Gardner, 295 Longwood 
Avenue, Boston 15, Massachusetts 

Dr. Sara G. Geiger, 822 West Kilbourne Ave- 
nue, Room 515, Milwaukee 3, Wisconsin 

Dr. Soll Goodman, Westchester Center for 
Child Guidance, 17 North Chatsworth Ave- 
nue, Larchmont, New York 

Dr. Sidney Lewis Green, 600 East 18th Street, 
Brooklyn 26, New York 

Dr. Harold A. Greenberg, 664 North Michigan 
Avenue, Chicago 11, Illinois 

Dr. Edward D. Greenwood, 3617 West Sixth 
Street, Topeka, Kansas 

Dr. Herbert H. Herskovitz, 609 Suburban 
Square Building, Ardmore, Pennsylvania 

Dr. Jack Hertzman, Doctors’ Building, Room 
302, Garfield Place, Cincinnati 2, Ohio 

Dr. Cotter Hirschberg, 2221 West Sixth Ave- 
nue, Topeka, Kansas 

Dr. Wilfred C. Hulse, 350 Central Park West, 
New York 25, New York 

Dr. Lucie Jessner, North Carolina Memorial 
Hospital, Chapel Hill, North Carolina 

Dr. Irene M. Josselyn, 664 North Michigan 
Avenue, Chicago 11, Illinois 

Dr. Elizabeth Bremner Kaplan, Parke Towne 
Place, Apartment 1706 South, 220 Ben Frank- 
lin Parkway, Philadelphia 30, Pennsylvania 

Dr. Maurice Kaplan, 1015 Bobolink Road, 
Highland Park, Illinois 

Dr. Samuel Kaplan, 23 Bay State Road, Bos- 
ton, Massachusetts 

Dr. Bernhard Kaufman, 161 West Wisconsin 
Avenue, Milwaukee 3, Wisconsin 

Dr. Avraam T. Kazan, 2 Greenridge Avenue, 

White Plains, New York 
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Dr. William H. Kelly, Cass Building, South 
Walnut Street, Lansing 13, Michigan 

Dr. Marion E. Kenworthy, 1035 Fifth Avenue, 
New York 28, New York 

Dr. Milton E. Kirkpatrick, Monmouth Medical 
Center, Long Branch, New Jersey 

Dr. Peter Knowlton, 1700 Bainbridge Street, 
Philadelphia 46, Pennsylvania 

Dr. Anna M. Kulka, 10640 Santa Monica 
Boulevard, West Los Angeles 25, California 

Dr. John P. Lambert, Four Winds, Katonah, 
New York 

Dr. Maurice W. Laufer, 1011 Veterans Me- 
morial Parkway, Riverside 15, Rhode Island 

Dr. Reginald S. Lourie, Children’s Hospital of 
the District of Columbia, 2125 13th Street, 
N.W., Washington 9, D. C. 

Dr. Elizabeth MacDougall Levitin, Old Orchard 
Professional Building, Skokie, Illinois 

Dr. Earl A. Loomis, Jr., 3041 Broadway, New 
York 27, New York 

Dr. George J. Lytton, 2200 McCoy, Kansas 
City 8, Missouri 

Dr. Harold E. Mana, 1166 Grizzly Peak Boule- 
vard, Berkeley 8, California 

Dr. Henry F. Marasse, 147 Mercer Avenue, 
Hartsdale, New York 

Dr. Oscar B. Markey, 10300 Carnegie Avenue, 
Cleveland 6, Ohio 

Dr. Elias J. Marsh, State Office Building, Hart- 
ford 15, Connecticut 

Dr. George Joseph Mohr, Mouth Sinai Hospi- 
tal, 110 North Hamel Road, Los Angeles 48, 
California 

Dr. Claire M. Ness, 2050 East 96th Street, 
Cleveland 6, Ohio 

Dr. Eleanor Pavenstedt, 80 East Concord Street, 
Boston 18, Massachusetts 

Dr. Gerald H. J. Pearson, B-1023, The Presi- 
dential Apartments, Philadelphia 31, Penn- 
sylvania 

Dr. Anna L. Philbrook, 121 South Fruit Street, 
Concord, New Hampshire 

Dr. Ralph D. Rabinovitch, Hawthorn Center, 
18471 Haggerty Road, Northville, Michigan 

Dr. Eveoleen N. Rexford, 315 Dartmouth Street, 
Boston 16, Massachusetts 

Dr. John A. Rose, 1700 Bainbridge Street, 
Philadelphia 46, Pennsylvania 

Dr. John Robert Ross, jr., 600 South State 
Street, Syracuse, New York 

Dr. Mabel Ross, Public Health Service, 42 
Broadway, New York 4, New York 

Dr. John Francis Ryan, 399 Laurel Street, San 

Francisco 18, California 
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Dr. Phyllis D. Schaefer, 4953 McKean Avenue, 
Philadelphia 44, Pennsylvania 

Dr. Harry M. Segenreich, 6 North Michigan 
Avenue, Chicago 2, Illinois 

Dr. Hale F. Shirley, Stanford—Palo Alto Medi- 
cal Center, Stanford, California 

Dr. Raymond Sobel, 280 Mamaroneck Avenue, 
White Plains, New York 

Dr. J. N. Pierson Struthers, Box A, 3501 Willis 
Road, Ypsilanti, Michigan 

Dr. Robert L. Stubblefield, 5323 Harry Hines 
Boulevard, Dallas 35, Texas 

Dr. Samuel Susselman, 344 Parnassus Avenue, 
San Francisco 17, California 

Dr. Emmy Sylvester, 2674 Filbert Street, San 
Francisco 23, California 
enue, San Francisco 22, California 

Dr. George Tarjan, Pacific State Hospital, Box 

Dr. Stanislaus Andrew Szurek, 1379 Third Av- 
100, Pomona, California 

Dr. Jean Archibold Thompson, Bureau of Child 
Guidance, 80 Lafayette Street, New York 13, 
New York 

Dr. William Lyall Valens, Parliament Buildings, 
Victoria, British Columbia, Canada 

Dr. B. Frank Vogel, 808 Park Avenue, Manhas- 
set, New York 

Dr. Howard E. Weatherly, 133 South Lasky 
Drive, Beverly Hills, California 

Dr. Annemarie P. Weil, 11 East 68th Street, 
New York 21, New York 

Dr. Joseph Weinreb, 523 Ward Street, Newton 
Center, 59, Massachusetts 

Dr. Exie Elizabeth Welsch, 160 East 65th Street, 
New York 21, New York 

Dr. Louis J. Wise, 110 North Hamel Road, Los 

Angeles 48, California 


Dr. Paul A. Zwick, Rochester Child Guidance 


Erratum. Jn the Clinical Pathological Conference in the October, 1959, issue of the JouRNAL, page 
522, column 1, paragraph 1, the number of leukocytes per cubic millimeter should be 16,100. 


Center, 31 Gibbs Street, Rochester 4, New 
York 


Three- to six-month residencies in pediatric 
rehabilitation c‘ chronic diseases and visceral, 
communication, and psychological handicaps 
at the Jewish Chronic Disease Hospital, Brook- 
lyn, N. Y., a teaching unit of the State of 
New York Medical School, are available be- 
ginning July 1. Experience in cardiac catheteri- 
zation and angiocardiography and observation 
of cardiology operations will be offered. 

The stipend is $200 a month. Applicants re- 
ceiving their pediatric training in an accredited 
institution will receive 3 months of credit toward 
certification by the American Board of Pedi- 
atrics. Applications should be sent to Director 
of Pediatrics, Jewish Chronic Disease Hospital, 
East 49th Street and Rutland Road, Brooklyn 


The University of Wisconsin School of Medi- 
cine is presenting a course on Endocrinology 
in Pediatrics April 7 to 9. It will include basic 
presentations, case reports and case presenta- 
tions, and seminar discussion groups on evalu- 
ation and management of endocrine problems. 

For information contact Robert C. Parkin, 
M.D., Coordinator of Graduate Education, Uni- 
versity of Wisconsin School of Medicine, 418 
North Randall Street, Madison 6, Wis. 


